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(54) LIGHT TRANSMISSION SYSTEM FOR RADIO LINK 

(57)Abstract: 

PURPOSE: To provide a light transmission system for 
radio link which has the simple constitution compared 
with the conventional example, connects a master base 
station and a slave base station without using the radio 
line and can transmit a signal for radio link. 
CONSTITUTION: At a master base station 100, a carrier 
signal is modulated by an information signal, the „ „ v . 

modulated signal is outputted, and on the other hand, a ^p^^^^Pl^r f^jjjjk $f 
local oscillating signal is generated. Next, by using non- 
linear electric and light converting characteristics, the 
modulated signal and the local oscillating signal are 
mixed, and so as to generate the signal of at least one 
mixing frequency component between these respective 
signals, the electric and light conversion is performed, 
and a light signal including the signal of the mixing 
frequency component is outputted to a light 
transmission line FC1. On the other hand, at a slave 
base station 200, the light signal transmitted through the 
light transmission line FG1 is light and electric 

converted, an electric signal including the mixing frequency component is outputted, the signal 
of the mixing frequency component decided beforehand out of the outputted electric signals is 




band-filtered, and the filtered signal of the mixing frequency component is radio-transmitted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lightwave transmission system for radio links provided with an optical transmission 
line which connects a main base station and ******** in which only a predetermined distance 
separated and was provided from the above-mentioned main base station characterized by 
comprising the following, and the above-mentioned main base station and the above-mentioned 

A modulation means which modulates the above-mentioned main base station with an 
information signal into which a carrier signal which has predetermined frequency is inputted, and 
outputs a modulating signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
frequency. 

A modulating signal which has nonlinear electrical and electric equipment and light transfer 
characteristics, and is outputted from the above-mentioned modulation means, and a local 
oscillation signal generated by the above-mentioned signal generation means, So that the above- 
mentioned modulating signal and the above-mentioned local oscillation signal may be mixed using 
electrical and electric equipment and the light transfer characteristics of the above-mentioned 
non-linearity and a signal of at least one mixed frequency ingredient between the above- 
mentioned modulating signal and the above-mentioned local oscillation signal may arise. Have an 
electric light converting means which outputs electrical and electric equipment and a lightwave 
signal which carries out light conversion and includes a signal of the above-mentioned mixed 
frequency ingredient to the above-mentioned optical transmission line, and the above-mentioned 
********, Light and an electrical transducing means which outputs light and an electrical signal 
which carries out electrical conversion and includes a signal of the above-mentioned mixed 
frequency ingredient for a lightwave signal transmitted via the above-mentioned optical 
transmission line from the above-mentioned electric light converting means 
an account of the upper by which wave filtration was carried out by wave filtration means which 
carries out zone wave filtration of the signal of a mixed frequency ingredient beforehand decided 
among electrical signals outputted from the above-mentioned light and electrical transducing 
means, and the above-mentioned wave filtration means — a transmitting means which carries 
out wireless transmission of the signal of a mixed frequency ingredient decided beforehand. 

[Claim 2]A lightwave transmission system for radio links provided with an optical transmission 
line which connects a main base station and ******** in which only a predetermined distance 
separated and was provided from the above-mentioned main base station characterized by 
comprising the following, and the above-mentioned main base station and the above-mentioned 

A reception means which the above-mentioned ******** carries out radio receiving of the 
sending signal which has the predetermined radio frequency by which wireless transmission was 
modulated and carried out with an information signal in a distant office, and outputs an input 
signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
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frequency. 

An input signal which has nonlinear electrical and electric equipment and light transfer 
characteristics, and is outputted from the above-mentioned reception means, and a local 
oscillation signal generated by the above-mentioned signal generation means, So that the above- 
mentioned input signal and the above-mentioned local oscillation signal may be mixed using 
electrical and electric equipment and the light transfer characteristics of the above-mentioned 
non-linearity and a signal of at least one mixed frequency ingredient between the above- 
mentioned input signal and the above-mentioned local oscillation signal may arise. Have an 
electric light converting means which outputs electrical and electric equipment and a lightwave 
signal which carries out light conversion and includes a signal of the above-mentioned mixed 
frequency ingredient to the above-mentioned optical transmission line, and the above-mentioned 
main base station, Light and an electrical transducing means which outputs light and an electrical 
signal which carries out electrical conversion and includes a signal of the above-mentioned 
mixed frequency ingredient for a lightwave signal transmitted via the above-mentioned optical 
transmission line from the above-mentioned electric light converting means 
A wave filtration means which carries out zone wave filtration of the signal of a mixed frequency 
ingredient beforehand decided among electrical signals outputted from the above-mentioned light 
and electrical transducing means, and a demodulation means which restores to a signal of the 
above-mentioned mixed frequency ingredient by which wave filtration was carried out, and 
outputs the above-mentioned information signal by the above-mentioned wave filtration means. 

[Claim 3]A main base station. 

The 1st which connects ******** j n which only a predetermined distance separated and was 
provided from the above-mentioned main base station, and the above-mentioned main base 
station and the above-mentioned ********, and the 2nd optical transmission line. 
Are the above the lightwave transmission system for radio links which it had, and the above- 
mentioned main base station, A modulation means which modulates a carrier signal which has 
predetermined frequency with the 1 st information signal into which it is inputted, and outputs a 
modulating signal, The 1st signal generation means that generates the 1st local oscillation signal 
that has predetermined frequency, A modulating signal which has nonlinear electrical and electric 
equipment and light transfer characteristics, and is outputted from the above-mentioned 
modulation means, and the 1st local oscillation signal generated by the 1st signal generation 
means of the above, So that the above-mentioned modulating signal and the 1st local oscillation 
signal of the above may be mixed using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity and a signal of at least one mixed 
frequency ingredient between the above-mentioned modulating signal and the 1 st local 
oscillation signal of the above may arise. Have the 1st electric light converting means that 
outputs electrical and electric equipment and the 1st lightwave signal that carries out light 
conversion and includes a signal of the above-mentioned mixed frequency ingredient to the 1st 
optical transmission line of the above, and the above-mentioned ********, The 1st light and 
electrical transducing means that outputs light and an electrical signal which carries out 
electrical conversion and includes a signal of the above-mentioned mixed frequency ingredient 
for the 1st lightwave signal transmitted via the 1st optical transmission line of the above from 
the 1st electric light converting means of the above, The 1st wave filtration means that carries 
out zone wave filtration of the signal of the 1st mixed frequency ingredient beforehand decided 
among electrical signals outputted from light and an electrical transducing means of the above 
1 st, A transmitting means which carries out wireless transmission of the signal of a mixed 
frequency ingredient of the above 1st by which wave filtration was carried out by a wave 
filtration means of the above 1st, A reception means which carries out radio receiving of the 
sending signal which has the predetermined radio frequency by which wireless transmission was 
modulated and carried out with the 2nd information signal in a distant office, and outputs an 
input signal, The 2nd signal generation means that generates the 2nd local oscillation signal that 
has predetermined frequency, An input signal which has nonlinear electrical and electric 
equipment and light transfer characteristics, and is outputted from the above-mentioned 
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reception means, and the 2nd local oscillation signal generated by the 2nd signal generation 
means of the above, So that the above-mentioned input signal and the 2nd local oscillation signal 
of the above may be mixed using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity and a signal of at least one mixed 
frequency ingredient between the above-mentioned input signal and the 2nd local oscillation 
signal of the above may arise. It has the 2nd electric light converting means that outputs 
electrical and electric equipment and the 2nd lightwave signal that carries out light conversion 
and includes a signal of the above-mentioned mixed frequency ingredient to the 2nd optical 
transmission line of the above, The 2nd light and electrical transducing means to which the 
above-mentioned main base station outputs further light and an electrical signal which carries 
out electrical conversion and includes a signal of the above-mentioned mixed frequency 
ingredient for the 2nd lightwave signal transmitted via the 2nd optical transmission line of the 
above from the 2nd electric light converting means of the above, The 2nd wave filtration means 
that carries out zone wave filtration of the signal of the 2nd mixed frequency ingredient 
beforehand decided among electrical signals outputted from light and an electrical transducing 
means of the above 2nd, It had a demodulation means which restores to a signal of a mixed 
frequency ingredient of the above 2nd by which wave filtration was carried out, and outputs the 
2nd information signal of the above by a wave filtration means of the above 2nd. 

[Claim 4]The lightwave transmission system for radio links according to claim 3, wherein 
wavelength multiplexing of the above 1 st and the 2nd lightwave signal is carried out and they are 
transmitted via one optical transmission line. 

[Claim 5]A lightwave transmission system for radio links provided with an optical transmission 
line which connects a main base station and ******** in which only a predetermined distance 
separated and was provided from the above-mentioned main base station characterized by 
comprising the following, and the above-mentioned main base station and the above-mentioned 

A modulation means which modulates the above-mentioned main base station with an 
information signal into which a carrier signal which has predetermined frequency is inputted, and 
outputs a modulating signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
frequency. 

While having nonlinear electrical and electric equipment and light transfer characteristics, 
answering a local oscillation signal generated by the above-mentioned signal generation means 
and generating at least one higher harmonic signal of the above-mentioned local oscillation signal 
using electrical and electric equipment and the light transfer characteristics of the above- 
mentioned non-linearity, A higher harmonic signal generated [ above-mentioned ] with a 
modulating signal outputted from the above-mentioned modulation means, So that a signal of at 
least one mixed frequency ingredient between higher harmonic signals which mixed a higher 
harmonic signal generated [ above-mentioned ] with the above-mentioned modulating signal 
using electrical and electric equipment and the light transfer characteristics of the above- 
mentioned non-linearity, and were generated [ above-mentioned ] with the above-mentioned 
modulating signal may arise. Have an electric light converting means which outputs electrical and 
electric equipment and a lightwave signal which carries out light conversion and includes a signal 
of the above-mentioned mixed frequency ingredient to the above-mentioned optical transmission 
line, and the above-mentioned ********, Light and an electrical transducing means which 
outputs light and an electrical signal which carries out electrical conversion and includes a signal 
of the above-mentioned mixed frequency ingredient for a lightwave signal transmitted via the 
above-mentioned optical transmission line from the above-mentioned electric light converting 
means 

A wave filtration means which carries out zone wave filtration of the signal of one mixed 
frequency ingredient beforehand decided among electrical signals outputted from the above- 
mentioned light and electrical transducing means, and a transmitting means which carries out 
wireless transmission of the signal of the above-mentioned mixed frequency ingredient by which 
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wave filtration was carried out by the above-mentioned wave filtration means. 
[Claim 6]A main base station. 

The 1st which connects ******** in which only a predetermined distance separated and was 
provided from the above-mentioned main base station, and the above-mentioned main base 
station and the above-mentioned ********, and the 2nd optical transmission line. 
Are the above the lightwave transmission system for radio links which it had, and the above- 
mentioned main base station, A modulation means which modulates a carrier signal which has 
predetermined frequency with the 1st information signal into which it is inputted, and outputs a 
modulating signal, It has a signal generation means which generates a local oscillation signal 
which has predetermined frequency, and nonlinear electrical and electric equipment and light 
transfer characteristics, While answering a local oscillation signal generated by the above- 
mentioned signal generation means and generating at least one higher harmonic signal of the 
above-mentioned local oscillation signal using electrical and electric equipment and the light 
transfer characteristics of the above-mentioned non-linearity, A higher harmonic signal 
generated [ above-mentioned ] with a modulating signal outputted from the above-mentioned 
modulation means, So that a signal of at least one mixed frequency ingredient between higher 
harmonic signals which mixed a higher harmonic signal generated [ above-mentioned ] with the 
above-mentioned modulating signal using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity, and were generated [ above-mentioned ] 
with the above-mentioned modulating signal may arise. Have the 1st electric light converting 
means that outputs a higher harmonic signal generated [ above-mentioned ] by carrying out the 
electrical and electric equipment and light conversion, and the 1st lightwave signal including a 
signal of the above-mentioned mixed frequency ingredient to the 1 st optical transmission line of 
the above, and the above-mentioned ********, The 1st light and electrical transducing means 
that outputs a higher harmonic signal generated [ above-mentioned ] by carrying out light and 
electrical conversion of the 1st lightwave signal transmitted via the 1st optical transmission line 
of the above from the 1 st electric light converting means of the above, and an electrical signal 
including a signal of the above-mentioned mixed frequency ingredient, The 1st wave filtration 
means that carries out zone wave filtration of the signal of one mixed frequency ingredient 
beforehand decided among electrical signals outputted from light and an electrical transducing 
means of the above 1 st, The 2nd wave filtration means that carries out zone wave filtration of 
the one higher harmonic signal beforehand decided among electrical signals outputted from light 
and an electrical transducing means of the above 1 st, A transmitting means which carries out 
wireless transmission of the signal of the above-mentioned mixed frequency ingredient by which 
wave filtration was carried out by a wave filtration means of the above 1st, A reception means 
which carries out radio receiving of the sending signal which has the predetermined radio 
frequency by which wireless transmission was modulated and carried out with the 2nd 
information signal in a distant office, and outputs an input signal, The above-mentioned higher 
harmonic signal by which wave filtration was carried out by an input signal and a wave filtration 
means of the above 2nd which have nonlinear electrical and electric equipment and light transfer 
characteristics, and are outputted from the above-mentioned reception means, So that a signal 
of at least one mixed frequency ingredient between higher harmonic signals by which mixed a 
higher harmonic signal by which wave filtration was carried out [ above-mentioned ] to the 
above-mentioned input signal using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity, and wave filtration was carried out 
[ above-mentioned ] to the above-mentioned input signal may arise. It has the 2nd electric light 
converting means that outputs electrical and electric equipment and the 2nd lightwave signal 
that carries out light conversion and includes a signal of the above-mentioned mixed frequency 
ingredient to the 2nd optical transmission line of the above, The 2nd light and electrical 
transducing means to which the above-mentioned main base station outputs further light and an 
electrical signal which carries out electrical conversion and includes a signal of the above- 
mentioned mixed frequency ingredient for the 2nd lightwave signal transmitted via the 2nd 
optical transmission line of the above from the 2nd electric light converting means of the above, 
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The 3rd wave filtration means that carries out zone wave filtration of the signal of the 2nd mixed 
frequency ingredient beforehand decided among electrical signals outputted from light and an 
electrical transducing means of the above 2nd, It had a demodulation means which restores to a 
signal of a mixed frequency ingredient of the above 2nd by which wave filtration was carried out, 
and outputs the 2nd information signal of the above by a wave filtration means of the above 3rd. 

[Claim 7]The lightwave transmission system for radio links according to claim 6, wherein 
wavelength multiplexing of the above 1 st and the 2nd lightwave signal is carried out and they are 
transmitted via one optical transmission line. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]When the main base station which performs the strange recovery of a 
baseband signal, and ******** provided with the transceiving equipment for transmitting and 
receiving via a terminal station and a wireless circuit are separated, this invention, About the 
lightwave transmission system for radio links for transmitting the signal (henceforth the signal for 
radio links) for transmitting and receiving via the above-mentioned wireless circuit using a fiber 
optic cable, It is related with the lightwave transmission system for radio links especially 
applicable to mobile communications systems, such as an automobile telephone system and a 
personal communication system. 
[0002] 

[Description of the Prior Art]In the conventional mobile communication system, in order to 
perform signal processing of a baseband signal in a base station, the equipment configuration of 
a base station becomes intricately and large-sized, and it is becoming difficult to install a base 
station in each of the microcell zone where the zone radius which needs many base stations is 
small, or a pico cell zone. In order to solve this problem, not forming the signal processor of a 
baseband signal in ******** which covers a microcell zone or a pico cell zone, but forming only 
the transceiving equipment of only the analog signal processing about radio, and attaining 
simplification of a base station is proposed. 

[0003]After modulating a subcarrier with the multiple signal specifically acquired by multiplexing a 
baseband signal in a main base station, for example, the modulating signal concerned is 
transmitted to ******** via a wireless circuit or the wire circuit using a coaxial cable. And in 
******** frequency conversion of the received modulating signal is carried out to a radio signal, 
and the radio signal concerned is turned to a moving terminal office, it transmits, and radio is 
performed. 
[0004] 

[Problem(s) to be Solved by the Invention]However, since it is necessary in this conventional 
system to set up many wireless circuits between a main base station and two or more ******** 
when a main base station and ******** are connected via a wireless circuit, While it became 
difficult to aim at effective use of an electric wave, there was a problem that it was necessary to 
avoid the problem of radio wave interference with the wireless circuits which connect a main 
base station and ********, and the wireless circuit which connects the wireless circuit 
concerned, ********, and moving terminal office. 

[0005]In the above-mentioned conventional system, when a main base station and ******** 
were connected via the wire circuit using a coaxial cable, there was a problem that the distance 
between that a maximum exists in carrier frequency for the line loss of the coaxial cable 
concerned and a main base station, and ******** had restriction. 

[0006]It is in the purpose of this invention providing the lightwave transmission system for radio 
links which solves the above problem, composition can be easy, can moreover connect a main 
base station and ******** not using a wireless circuit as compared with a conventional example, 
and can transmit the signal for radio links. 
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[0007] 

[Means for Solving the Problem]The lightwave transmission system for radio links according to 
claim 1 concerning this invention this invention, A lightwave transmission system for radio links 
provided with an optical transmission line which connects a main base station, ******** in which 
only a predetermined distance separated and was provided from the above-mentioned main base 
station, and the above-mentioned main base station and the above-mentioned ******** is 
characterized by comprising: 

A modulation means which modulates the above-mentioned main base station with an 
information signal into which a carrier signal which has predetermined frequency is inputted, and 
outputs a modulating signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
frequency. 

A modulating signal which has nonlinear electrical and electric equipment and light transfer 
characteristics, and is outputted from the above-mentioned modulation means, and a local 
oscillation signal generated by the above-mentioned signal generation means, So that the above- 
mentioned modulating signal and the above-mentioned local oscillation signal may be mixed using 
electrical and electric equipment and the light transfer characteristics of the above-mentioned 
non-linearity and a signal of at least one mixed frequency ingredient between the above- 
mentioned modulating signal and the above-mentioned local oscillation signal may arise. Have an 
electric light converting means which outputs electrical and electric equipment and a lightwave 
signal which carries out light conversion and includes a signal of the above-mentioned mixed 
frequency ingredient to the above-mentioned optical transmission line, and the above-mentioned 
********, Light and an electrical transducing means which outputs light and an electrical signal 
which carries out electrical conversion and includes a signal of the above-mentioned mixed 
frequency ingredient for a lightwave signal transmitted via the above-mentioned optical 
transmission line from the above-mentioned electric light converting means 
an account of the upper by which wave filtration was carried out by wave filtration means which 
carries out zone wave filtration of the signal of a mixed frequency ingredient beforehand decided 
among electrical signals outputted from the above-mentioned light and electrical transducing 
means, and the above-mentioned wave filtration means — a transmitting means which carries 
out wireless transmission of the signal of a mixed frequency ingredient decided beforehand. 

[0008]The lightwave transmission system for radio links according to claim 2 which this invention 
requires for this invention, A lightwave transmission system for radio links provided with an 
optical transmission line which connects a main base station, ******** in which only a 
predetermined distance separated and was provided from the above-mentioned main base 
station, and the above-mentioned main base station and the above-mentioned ******** is 
characterized by comprising: 

A reception means which the above-mentioned ******** carries out radio receiving of the 
sending signal which has the predetermined radio frequency by which wireless transmission was 
modulated and carried out with an information signal in a distant office, and outputs an input 
signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
frequency. 

An input signal which has nonlinear electrical and electric equipment and light transfer 
characteristics, and is outputted from the above-mentioned reception means, and a local 
oscillation signal generated by the above-mentioned signal generation means, So that the above- 
mentioned input signal and the above-mentioned local oscillation signal may be mixed using 
electrical and electric equipment and the light transfer characteristics of the above-mentioned 
non-linearity and a signal of at least one mixed frequency ingredient between the above- 
mentioned input signal and the above-mentioned local oscillation signal may arise. Have an 
electric light converting means which outputs electrical and electric equipment and a lightwave 
signal which carries out light conversion and includes a signal of the above-mentioned mixed 
frequency ingredient to the above-mentioned optical transmission line, and the above-mentioned 
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main base station, Light and an electrical transducing means which outputs light and an electrical 
signal which carries out electrical conversion and includes a signal of the above-mentioned 
mixed frequency ingredient for a lightwave signal transmitted via the above-mentioned optical 
transmission line from the above-mentioned electric light converting means 
A wave filtration means which carries out zone wave filtration of the signal of a mixed frequency 
ingredient beforehand decided among electrical signals outputted from the above-mentioned light 
and electrical transducing means, and a demodulation means which restores to a signal of the 
above-mentioned mixed frequency ingredient by which wave filtration was carried out, and 
outputs the above-mentioned information signal by the above-mentioned wave filtration means. 

[0009]The lightwave transmission system for radio links according to claim 3 concerning this 
invention, A main base station and ******** which only a predetermined distance separated and 
was provided from the above-mentioned main base station, Are the 1st which connects the 
above-mentioned main base station and the above-mentioned ********, and the 2nd optical 
transmission line the lightwave transmission system for radio links which it had, and the above- 
mentioned main base station, A modulation means which modulates a carrier signal which has 
predetermined frequency with the 1 st information signal into which it is inputted, and outputs a 
modulating signal, The 1st signal generation means that generates the 1st local oscillation signal 
that has predetermined frequency, A modulating signal which has nonlinear electrical and electric 
equipment and light transfer characteristics, and is outputted from the above-mentioned 
modulation means, and the 1 st local oscillation signal generated by the 1 st signal generation 
means of the above, So that the above-mentioned modulating signal and the 1st local oscillation 
signal of the above may be mixed using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity and a signal of at least one mixed 
frequency ingredient between the above-mentioned modulating signal and the 1 st local 
oscillation signal of the above may arise. Have the 1st electric light converting means that 
outputs electrical and electric equipment and the 1st lightwave signal that carries out light 
conversion and includes a signal of the above-mentioned mixed frequency ingredient to the 1st 
optical transmission line of the above, and the above-mentioned ********, The 1st light and 
electrical transducing means that outputs light and an electrical signal which carries out 
electrical conversion and includes a signal of the above-mentioned mixed frequency ingredient 
for the 1 st lightwave signal transmitted via the 1 st optical transmission line of the above from 
the 1 st electric light converting means of the above, The 1 st wave filtration means that carries 
out zone wave filtration of the signal of the 1st mixed frequency ingredient beforehand decided 
among electrical signals outputted from light and an electrical transducing means of the above 
1st, A transmitting means which carries out wireless transmission of the signal of a mixed 
frequency ingredient of the above 1 st by which wave filtration was carried out by a wave 
filtration means of the above 1 st, A reception means which carries out radio receiving of the 
sending signal which has the predetermined radio frequency by which wireless transmission was 
modulated and carried out with the 2nd information signal in a distant office, and outputs an 
input signal, The 2nd signal generation means that generates the 2nd local oscillation signal that 
has predetermined frequency, and an input signal which has nonlinear electrical and electric 
equipment and light transfer characteristics, and is outputted from the above-mentioned 
reception means and the 2nd local oscillation signal generated by the 2nd signal generation 
means of the above, So that the above-mentioned input signal and the 2nd local oscillation signal 
of the above may be mixed using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity and a signal of at least one mixed 
frequency ingredient between the above-mentioned input signal and the 2nd local oscillation 
signal of the above may arise. It has the 2nd electric light converting means that outputs 
electrical and electric equipment and the 2nd lightwave signal that carries out light conversion 
and includes a signal of the above-mentioned mixed frequency ingredient to the 2nd optical 
transmission line of the above, The 2nd light and electrical transducing means to which the 
above-mentioned main base station outputs further light and an electrical signal which carries 
out electrical conversion and includes a signal of the above-mentioned mixed frequency 
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ingredient for the 2nd lightwave signal transmitted via the 2nd optical transmission line of the 
above from the 2nd electric light converting means of the above, The 2nd wave filtration means 
that carries out zone wave filtration of the signal of the 2nd mixed frequency ingredient 
beforehand decided among electrical signals outputted from light and an electrical transducing 
means of the above 2nd, It had a demodulation means which restores to a signal of a mixed 
frequency ingredient of the above 2nd by which wave filtration was carried out, and outputs the 
2nd information signal of the above by a wave filtration means of the above 2nd. 
[001 0]ln the lightwave transmission system for radio links according to claim 3, wavelength 
multiplexing of the above 1st and the 2nd lightwave signal is carried out, and the lightwave 
transmission system for radio links according to claim 4 is transmitted via one optical 
transmission line. 

[0011]The lightwave transmission system for radio links according to claim 5 concerning this 
invention this invention, A lightwave transmission system for radio links provided with an optical 
transmission line which connects a main base station, ******** in which only a predetermined 
distance separated and was provided from the above-mentioned main base station, and the 
above-mentioned main base station and the above-mentioned ******** is characterized by 
comprising 

A modulation means which modulates the above-mentioned main base station with an 
information signal into which a carrier signal which has predetermined frequency is inputted, and 
outputs a modulating signal. 

A signal generation means which generates a local oscillation signal which has predetermined 
frequency. 

While having nonlinear electrical and electric equipment and light transfer characteristics, 
answering a local oscillation signal generated by the above-mentioned signal generation means 
and generating at least one higher harmonic signal of the above-mentioned local oscillation signal 
using electrical and electric equipment and the light transfer characteristics of the above- 
mentioned non-linearity, A higher harmonic signal generated [ above-mentioned ] with a 
modulating signal outputted from the above-mentioned modulation means, So that a signal of at 
least one mixed frequency ingredient between higher harmonic signals which mixed a higher 
harmonic signal generated [ above-mentioned ] with the above-mentioned modulating signal 
using electrical and electric equipment and the light transfer characteristics of the above- 
mentioned non-linearity, and were generated [ above-mentioned ] with the above-mentioned 
modulating signal may arise. Have an electric light converting means which outputs electrical and 
electric equipment and a lightwave signal which carries out light conversion and includes a signal 
of the above-mentioned mixed frequency ingredient to the above-mentioned optical transmission 
line, and the above-mentioned ********, Light and an electrical transducing means which 
outputs light and an electrical signal which carries out electrical conversion and includes a signal 
of the above-mentioned mixed frequency ingredient for a lightwave signal transmitted via the 
above-mentioned optical transmission line from the above-mentioned electric light converting 
means 

A wave filtration means which carries out zone wave filtration of the signal of one mixed 
frequency ingredient beforehand decided among electrical signals outputted from the above- 
mentioned light and electrical transducing means, and a transmitting means which carries out 
wireless transmission of the signal of the above-mentioned mixed frequency ingredient by which 
wave filtration was carried out by the above-mentioned wave filtration means. 

[0012]The lightwave transmission system for radio links according to claim 6 concerning this 
invention, A main base station and ******** which only a predetermined distance separated and 
was provided from the above-mentioned main base station, Are the 1st which connects the 
above-mentioned main base station and the above-mentioned ********, and the 2nd optical 
transmission line the lightwave transmission system for radio links which it had, and the above- 
mentioned main base station, A modulation means which modulates a carrier signal which has 
predetermined frequency with the 1st information signal into which it is inputted, and outputs a 
modulating signal, It has a signal generation means which generates a local oscillation signal 
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which has predetermined frequency, and nonlinear electrical and electric equipment and light 
transfer characteristics, While answering a local oscillation signal generated by the above- 
mentioned signal generation means and generating at least one higher harmonic signal of the 
above-mentioned local oscillation signal using electrical and electric equipment and the light 
transfer characteristics of the above-mentioned non-linearity, A higher harmonic signal 
generated [ above-mentioned ] with a modulating signal outputted from the above-mentioned 
modulation means, So that a signal of at least one mixed frequency ingredient between higher 
harmonic signals which mixed a higher harmonic signal generated [ above-mentioned ] with the 
above-mentioned modulating signal using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity, and were generated [ above-mentioned ] 
with the above-mentioned modulating signal may arise. It has the 1st electric light converting 
means that outputs a higher harmonic signal generated [ above-mentioned ] by carrying out the 
electrical and electric equipment and light conversion, and the 1st lightwave signal including a 
signal of the above-mentioned mixed frequency ingredient to the 1st optical transmission line of 
the above, The 1st light and electrical transducing means that outputs a higher harmonic signal 
generated [ above-mentioned ] by the above-mentioned ******** carrying out light and 
electrical conversion of the 1st lightwave signal transmitted via the 1st optical transmission line 
of the above from the 1st electric light converting means of the above, and an electrical signal 
including a signal of the above-mentioned mixed frequency ingredient, The 1st wave filtration 
means that carries out zone wave filtration of the signal of one mixed frequency ingredient 
beforehand decided among electrical signals outputted from light and an electrical transducing 
means of the above 1 st, The 2nd wave filtration means that carries out zone wave filtration of 
the one higher harmonic signal beforehand decided among electrical signals outputted from light 
and an electrical transducing means of the above 1st, A transmitting means which carries out 
wireless transmission of the signal of the above-mentioned mixed frequency ingredient by which 
wave filtration was carried out by a wave filtration means of the above 1 st, A reception means 
which carries out radio receiving of the sending signal which has the predetermined radio 
frequency by which wireless transmission was modulated and carried out with the 2nd 
information signal in a distant office, and outputs an input signal, The above-mentioned higher 
harmonic signal by which wave filtration was carried out by an input signal and a wave filtration 
means of the above 2nd which have nonlinear electrical and electric equipment and light transfer 
characteristics, and are outputted from the above-mentioned reception means, So that a signal 
of at least one mixed frequency ingredient between higher harmonic signals by which mixed a 
higher harmonic signal by which wave filtration was carried out [ above-mentioned ] to the 
above-mentioned input signal using electrical and electric equipment and the light transfer 
characteristics of the above-mentioned non-linearity, and wave filtration was carried out 
[ above-mentioned ] to the above-mentioned input signal may arise. It has the 2nd electric light 
converting means that outputs electrical and electric equipment and the 2nd lightwave signal 
that carries out light conversion and includes a signal of the above-mentioned mixed frequency 
ingredient to the 2nd optical transmission line of the above, The 2nd light and electrical 
transducing means to which the above-mentioned main base station outputs further light and an 
electrical signal which carries out electrical conversion and includes a signal of the above- 
mentioned mixed frequency ingredient for the 2nd lightwave signal transmitted via the 2nd 
optical transmission line of the above from the 2nd electric light converting means of the above, 
The 3rd wave filtration means that carries out zone wave filtration of the signal of the 2nd mixed 
frequency ingredient beforehand decided among electrical signals outputted from light and an 
electrical transducing means of the above 2nd, It had a demodulation means which restores to a 
signal of a mixed frequency ingredient of the above 2nd by which wave filtration was carried out, 
and outputs the 2nd information signal of the above by a wave filtration means of the above 3rd. 
[0013]In the lightwave transmission system for radio links according to claim 6, wavelength 
multiplexing of the above 1st and the 2nd lightwave signal is carried out, and the lightwave 
transmission system for radio links according to claim 7 is transmitted via one optical 
transmission line. 
[0014] 
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[Function]In the lightwave transmission system for radio links given in above-mentioned claim 1, 
in the above-mentioned main base station, the above-mentioned modulation means modulates 
the carrier signal which has predetermined frequency with the information signal into which it is 
inputted, and outputs a modulating signal, and, on the other hand, the above-mentioned signal 
generation means generates the local oscillation signal which has predetermined frequency. 
Subsequently, the above-mentioned electric light converting means has nonlinear electrical and 
electric equipment and light transfer characteristics, The modulating signal outputted from the 
above-mentioned modulation means, and the local oscillation signal generated by the above- 
mentioned signal generation means, The electrical and electric equipment and the lightwave 
signal which carries out light conversion and includes the signal of the above-mentioned mixed 
frequency ingredient are outputted to the above-mentioned optical transmission line so that the 
above-mentioned modulating signal and the above-mentioned local oscillation signal may be 
mixed using the electrical and electric equipment and the light transfer characteristics of the 
above-mentioned non-linearity and the signal of at least one mixed frequency ingredient 
between the above-mentioned modulating signal and the above-mentioned local oscillation signal 
may arise. On the other hand in the above-mentioned ********, the above-mentioned light and 
electrical transducing means, After outputting light and the electrical signal which carries out 
electrical conversion and includes the signal of the above-mentioned mixed frequency ingredient 
for the lightwave signal transmitted via the above-mentioned optical transmission line from the 
above-mentioned electric light converting means, the above-mentioned wave filtration means 
carries out zone wave filtration of the signal of the mixed frequency ingredient beforehand 
decided among the electrical signals outputted from the above-mentioned light and electrical 
transducing means, subsequently, the account of the upper to which wave filtration of the 
above-mentioned transmitting means was carried out by the above-mentioned wave filtration 
means — wireless transmission of the signal of the mixed frequency ingredient decided 
beforehand is carried out 

[0015]In the lightwave transmission system for radio links according to claim 1 constituted as 
mentioned above, since the above-mentioned main base station and the above-mentioned 
******** are connected using the above-mentioned optical transmission line, the radio wave 
interference to the wireless circuit set up between the above-mentioned ******** and a 
terminal station from the radio-link system concerned can be lost. Since the radio frequency in 
the wireless circuit set up between the above-mentioned ******** and the above-mentioned 
terminal station by setting up suitably the carrier frequency of the above-mentioned information 
signal and the frequency of the above-mentioned local oscillation signal by the above-mentioned 
main base station side can be set up arbitrarily, For example, the radio frequency in two or more 
microcell zones formed of two or more ********, respectively can be set up easily. Hereafter, 
this is called 1st operation effect. In the above-mentioned ********, since it does not have the 
signal processor of the above-mentioned information signal, the composition of the above- 
mentioned ******** can be miniaturized and economized, and the ******** concerned can be 
installed in a smaller space. Therefore, it becomes possible to install many walkie-talkies for 
each radio channel in each microcell zone by the predetermined installing space of the above- 
mentioned ********. Hereafter, this is called 2nd operation effect. The stability of the frequency 
of the sending signal transmitted from the above-mentioned ********, Since it is determined by 
the stability of the frequency of the carrier signal of the modulating signal inputted into the 
above-mentioned electric light converting means, and the stability of the frequency of the 
above-mentioned local oscillation signal, By raising the stability of the carrier frequency of the 
carrier wave signal generator in the above-mentioned main base station, and the stability of the 
oscillating frequency of a local oscillation signal generator, the stability of the frequency of the 
sending signal in a wireless circuit can be raised easily. Hereafter, this is called 3rd operation 
effect. 

[0016]In the lightwave transmission system for radio links given in above-mentioned claim 2, In 
the above-mentioned ********, the above-mentioned reception means carries out radio 
receiving of the sending signal which has the predetermined radio frequency by which wireless 
transmission was modulated and carried out with the information signal in the distant office, and 
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outputs an input signal, and, on the other hand, the above-mentioned signal generation means 
generates the local oscillation signal which has predetermined frequency. Subsequently, the 
above-mentioned electric light converting means has nonlinear electrical and electric equipment 
and light transfer characteristics, The input signal outputted from the above-mentioned 
reception means, and the local oscillation signal generated by the above-mentioned signal 
generation means, The electrical and electric equipment and the lightwave signal which carries 
out light conversion and includes the signal of the above-mentioned mixed frequency ingredient 
are outputted to the above-mentioned optical transmission line so that the above-mentioned 
input signal and the above-mentioned local oscillation signal may be mixed using the electrical 
and electric equipment and the light transfer characteristics of the above-mentioned non- 
linearity and the signal of at least one mixed frequency ingredient between the above-mentioned 
input signal and the above-mentioned local oscillation signal may arise. On the other hand in the 
above-mentioned main base station, the above-mentioned light and electrical transducing means, 
After outputting light and the electrical signal which carries out electrical conversion and 
includes the signal of the above-mentioned mixed frequency ingredient for the lightwave signal 
transmitted via the above-mentioned optical transmission line from the above-mentioned 
electric light converting means, the above-mentioned wave filtration means carries out zone 
wave filtration of the signal of the mixed frequency ingredient beforehand decided among the 
electrical signals outputted from the above-mentioned light and electrical transducing means. 
Subsequently, by the above-mentioned wave filtration means, the above-mentioned 
demodulation means restores to the signal of the above-mentioned mixed frequency ingredient 
by which wave filtration was carried out, and outputs the above-mentioned information signal. 
The lightwave transmission system for radio links according to claim 2 constituted as mentioned 
above has the above 1 st and the 2nd operation effect. 

[0017]In the lightwave transmission system for radio links given in above-mentioned claim 3, In 
the above-mentioned main base station, the above-mentioned modulation means modulates the 
carrier signal which has predetermined frequency with the 1st information signal into which it is 
inputted, and outputs a modulating signal, and, on the other hand, the 1st signal generation 
means of the above generates the 1st local oscillation signal that has predetermined frequency. 
Subsequently, the 1st electric light converting means of the above has nonlinear electrical and 
electric equipment and light transfer characteristics, The modulating signal outputted from the 
above-mentioned modulation means, and the 1 st local oscillation signal generated by the 1 st 
signal generation means of the above, So that the above-mentioned modulating signal and the 
1st local oscillation signal of the above may be mixed using the electrical and electric equipment 
and the light transfer characteristics of the above-mentioned non-linearity and the signal of at 
least one mixed frequency ingredient between the above-mentioned modulating signal and the 
1st local oscillation signal of the above may arise. The electrical and electric equipment and the 
1st lightwave signal that carries out light conversion and includes the signal of the above- 
mentioned mixed frequency ingredient are outputted to the 1 st optical transmission line of the 
above. On the other hand in the above-mentioned ********, the light and the electrical 
transducing means of the above 1st, After outputting light and the electrical signal which carries 
out electrical conversion and includes the signal of the above-mentioned mixed frequency 
ingredient for the 1st lightwave signal transmitted via the 1st optical transmission line of the 
above from the 1st electric light converting means of the above, The wave filtration means of 
the above 1st carries out zone wave filtration of the signal of the 1st mixed frequency ingredient 
beforehand decided among the electrical signals outputted from the light and the electrical 
transducing means of the above 1st. Subsequently, the above-mentioned transmitting means 
carries out wireless transmission of the signal of the mixed frequency ingredient of the above 1st 
by which wave filtration was carried out by the wave filtration means of the above 1st. The 
above-mentioned reception means carries out radio receiving of the sending signal which has the 
predetermined radio frequency by which wireless transmission was modulated and carried out 
with the 2nd information signal in the distant office, and outputs an input signal, and, on the 
other hand, the 2nd signal generation means of the above generates the 2nd local oscillation 
signal that has predetermined frequency. Subsequently, the 2nd electric light converting means 
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of the above has nonlinear electrical and electric equipment and light transfer characteristics, 
The input signal outputted from the above-mentioned reception means, and the 2nd local 
oscillation signal generated by the 2nd signal generation means of the above, So that the above- 
mentioned input signal and the 2nd local oscillation signal of the above may be mixed using the 
electrical and electric equipment and the light transfer characteristics of the above-mentioned 
non-linearity and the signal of at least one mixed frequency ingredient between the above- 
mentioned input signal and the 2nd local oscillation signal of the above may arise. The electrical 
and electric equipment and the 2nd lightwave signal that carries out light conversion and 
includes the signal of the above-mentioned mixed frequency ingredient are outputted to the 2nd 
optical transmission line of the above. In the above-mentioned main base station, the light and 
the electrical transducing means of the above 2nd, After outputting light and the electrical signal 
which carries out electrical conversion and includes the signal of the above-mentioned mixed 
frequency ingredient for the 2nd lightwave signal transmitted via the 2nd optical transmission line 
of the above from the 2nd electric light converting means of the above, The wave filtration 
means of the above 2nd carries out zone wave filtration of the signal of the 2nd mixed frequency 
ingredient beforehand decided among the electrical signals outputted from the light and the 
electrical transducing means of the above 2nd. Subsequently, by the wave filtration means of the 
above 2nd, the above-mentioned demodulation means restores to the signal of the mixed 
frequency ingredient of the above 2nd by which wave filtration was carried out, and outputs the 
2nd information signal of the above. The lightwave transmission system for radio links according 
to claim 3 constituted as mentioned above has the above 1st thru/or the 3rd operation effect 
[0018]ln the lightwave transmission system for radio links according to claim 3, preferably, 
wavelength multiplexing of the above 1 st and the 2nd lightwave signal is carried out, and the 
lightwave transmission system for radio links given in above-mentioned claim 4 is transmitted via 
one optical transmission line. 

[0019]In the lightwave transmission system for radio links given in above-mentioned claim 5, in 
the above-mentioned main base station, the above-mentioned modulation means modulates the 
carrier signal which has predetermined frequency with the information signal into which it is 
inputted, and outputs a modulating signal, and, on the other hand, the above-mentioned signal 
generation means generates the local oscillation signal which has predetermined frequency. 
Subsequently, the above-mentioned electric light converting means has nonlinear electrical and 
electric equipment and light transfer characteristics. While answering the local oscillation signal 
generated by the above-mentioned signal generation means and generating at least one higher 
harmonic signal of the above-mentioned local oscillation signal using the electrical and electric 
equipment and the light transfer characteristics of the above-mentioned non-linearity, The 
higher harmonic signal generated [ above-mentioned ] with the modulating signal outputted from 
the above-mentioned modulation means, So that the signal of at least one mixed frequency 
ingredient between the higher harmonic signals which mixed the higher harmonic signal generated 
[ above-mentioned ] with the above-mentioned modulating signal using the electrical and 
electric equipment and the light transfer characteristics of the above-mentioned non-linearity, 
and were generated [ above-mentioned ] with the above-mentioned modulating signal may arise. 
The electrical and electric equipment and the lightwave signal which carries out light conversion 
and includes the signal of the above-mentioned mixed frequency ingredient are outputted to the 
above-mentioned optical transmission line. On the other hand in the above-mentioned ********, 
the above-mentioned light and electrical transducing means, After outputting light and the 
electrical signal which carries out electrical conversion and includes the signal of the above- 
mentioned mixed frequency ingredient, the above-mentioned wave filtration means the lightwave 
signal transmitted via the above-mentioned optical transmission line from the above-mentioned 
electric light converting means, Zone wave filtration of the signal of one mixed frequency 
ingredient beforehand decided among the electrical signals outputted from the above-mentioned 
light and electrical transducing means is carried out Subsequently, the above-mentioned 
transmitting means carries out wireless transmission of the signal of the above-mentioned mixed 
frequency ingredient by which wave filtration was carried out by the above-mentioned wave 
filtration means. The lightwave transmission system for radio links according to claim 5 
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constituted as mentioned above has the above 1st thru/or the 3rd operation effect. 
[0020]In the lightwave transmission system for radio links given in above-mentioned claim 6, [n 
the above-mentioned main base station, the above-mentioned modulation means modulates the 
carrier signal which has predetermined frequency with the 1st information signal into which it is 
inputted, and outputs a modulating signal, and, on the other hand, the above-mentioned signal 
generation means generates the local oscillation signal which has predetermined frequency. 
Subsequently, the 1st electric light converting means of the above has nonlinear electrical and 
electric equipment and light transfer characteristics, While answering the local oscillation signal 
generated by the above-mentioned signal generation means and generating at least one higher 
harmonic signal of the above-mentioned local oscillation signal using the electrical and electric 
equipment and the light transfer characteristics of the above-mentioned non-linearity, The 
higher harmonic signal generated [ above-mentioned ] with the modulating signal outputted from 
the above-mentioned modulation means, So that the signal of at least one mixed frequency 
ingredient between the higher harmonic signals which mixed the higher harmonic signal generated 
[ above-mentioned ] with the above-mentioned modulating signal using the electrical and 
electric equipment and the light transfer characteristics of the above-mentioned non-linearity, 
and were generated [ above-mentioned ] with the above-mentioned modulating signal may arise. 
The higher harmonic signal generated [ above-mentioned ] by carrying out the electrical and 
electric equipment and light conversion and the 1st lightwave signal including the signal of the 
above-mentioned mixed frequency ingredient are outputted to the 1 st optical transmission line 
of the above. On the other hand in the above-mentioned ********, the light and the electrical 
transducing means of the above 1 st, After outputting the higher harmonic signal generated 
[ above-mentioned ] by carrying out light and electrical conversion of the 1 st lightwave signal 
transmitted via the 1 st optical transmission line of the above from the 1 st electric light 
converting means of the above, and an electrical signal including the signal of the above- 
mentioned mixed frequency ingredient, The wave filtration means of the above 1st carries out 
zone wave filtration of the signal of one mixed frequency ingredient beforehand decided among 
the electrical signals outputted from the light and the electrical transducing means of the above 
1 st, and the wave filtration means of the above 2nd, Zone wave filtration of the one higher 
harmonic signal beforehand decided among the electrical signals outputted from the light and the 
electrical transducing means of the above 1st is carried out Subsequently, the above-mentioned 
transmitting means carries out wireless transmission of the signal of the above-mentioned mixed 
frequency ingredient by which wave filtration was carried out by the wave filtration means of the 
above 1 st After the above-mentioned reception means's carrying out radio receiving of the 
sending signal which has the predetermined radio frequency by which wireless transmission was 
modulated and carried out with the 2nd information signal in the distant office and outputting an 
input signal, The 2nd electric light converting means of the above has nonlinear electrical and 
electric equipment and light transfer characteristics, The above-mentioned higher harmonic 
signal by which wave filtration was carried out by the input signal and the wave filtration means 
of the above 2nd which are outputted from the above— mentioned reception means, So that the 
signal of at least one mixed frequency ingredient between the higher harmonic signals by which 
mixed the higher harmonic signal by which wave filtration was carried out [ above-mentioned ] to 
the above-mentioned input signal using the electrical and electric equipment and the light 
transfer characteristics of the above-mentioned non-linearity, and wave filtration was carried 
out [ above-mentioned ] to the above-mentioned input signal may arise. The electrical and 
electric equipment and the 2nd lightwave signal that carries out light conversion and includes the 
signal of the above-mentioned mixed frequency ingredient are outputted to the 2nd optical 
transmission line of the above. In the above-mentioned main base station, the light and the 
electrical transducing means of the above 2nd, After outputting light and the electrical signal 
which carries out electrical conversion and includes the signal of the above-mentioned mixed 
frequency ingredient for the 2nd lightwave signal transmitted via the 2nd optical transmission line 
of the above from the 2nd electric light converting means of the above, The wave filtration 
means of the above 3rd carries out zone wave filtration of the signal of the 2nd mixed frequency 
ingredient beforehand decided among the electrical signals outputted from the light and the 
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electrical transducing means of the above 2nd. Subsequently, by the wave filtration means of the 
above 3rd, the above-mentioned demodulation means restores to the signal of the mixed 
frequency ingredient of the above 2nd by which wave filtration was carried out, and outputs the 
2nd information signal of the above. 

[0021]The lightwave transmission system for radio links according to claim 6 constituted as 
mentioned above has the above 1st thru/or the 3rd operation effect. Since the above-mentioned 
higher harmonic signal acquired from the above-mentioned main base station by carrying out 
light and electrical conversion of the transmitted lightwave signal for the frequency conversion of 
the received radio signal is used as a local oscillation signal, The composition of the above- 
mentioned ******** can be simplified as compared with the case where the generator made to 
generate a local oscillation signal in the above-mentioned ******** is formed, and a 
miniaturization and economization of the above-mentioned ******** can be attained by this. 
Since the harmonic content of the local oscillation signal generated in the above-mentioned main 
base station is used as a local oscillation signal in the above 1st and the 2nd electric light 
converting means, the flexibility of setting out of the transmission and reception frequency of 
the wireless circuit between the above-mentioned ******** and the above-mentioned terminal 
station can be increased as compared with a conventional example. 

[0022]In the lightwave transmission system for radio links according to claim 6, preferably, 
wavelength multiplexing of the above 1st and the 2nd lightwave signal is carried out, and the 
lightwave transmission system for radio links according to claim 7 is transmitted via one optical 
transmission line. 
[0023] 

[Example]Hereafter, the example which starts this invention with reference to drawings is 
described. 

[0024]<1st example> drawing 1 is a block diagram of the lightwave transmission system for radio 
links which is the 1st example concerning this invention. 

[0025]The lightwave transmission system for radio links of this 1st example, The main base 
station 100 and ******** 200 which only a predetermined distance separated and was provided 
from the main base station 100, Two fiber optic cable FC1 for connecting the main base station 
100 and ******** 200, and FC2, It comprises the moving terminal office 300 connected with 
******** 200 via a wireless circuit, After compounding the FM signal and local oscillation signal 
which are acquired by carrying out FM modulation with the baseband signal (it abbreviates to BB 
signal in a drawing hereafter.) into which a carrier signal is inputted from an external device, The 
FM signal by which carried out light modulation of the composite signal using the laser diode 13 
which has nonlinear electrical and electric equipment and light transfer characteristics, and 
frequency conversion was carried out to the radio frequency, (it is hereafter called a radio FM 
signal.), while changing into the 1st lightwave signal to include and transmitting the 1st lightwave 
signal concerned to ******** 200 via fiber optic cable FC1, In ******** 200, after amplifying 
the radio FM signal by which zone wave filtration was carried out [ FM signal / above- 
mentioned / radio ] by carrying out zone wave filtration with the band-pass filter 31 after light 
and electrical conversion in the 1st lightwave signal, it transmits to the moving terminal office 
300. 

[0026]After amplifying the radio FM signal received from the moving terminal office 300 in 
******** 200, The FM signal by which compounded with the local oscillation signal, carried out 
light modulation of the composite signal concerned using the laser diode 37 which has nonlinear 
electrical and electric equipment and light transfer characteristics, and frequency conversion 
was carried out to lower frequency, (it is hereafter called a low-pass conversion FM signal.) — it 
changing into the 2nd lightwave signal to include, and the 2nd lightwave signal concerned being 
transmitted to the main base station 100 via fiber optic cable FC2, and in the main base station 
100, Light and after carrying out electrical conversion, zone wave filtration of the above- 
mentioned low-pass conversion FM signal is carried out for the 2nd lightwave signal with the 
band-pass filter 21, FM recovery of the low-pass conversion FM signal which carried out zone 
wave filtration is carried out, and a baseband signal is outputted. 

[0027]As shown in drawing 1. the main base station 100 is provided with FM modulator 10, the 
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local oscillation signal generator 11, the composing device 12, the laser diode 13, the 
photodetector 20, the band-pass filter 21, and FM demodulator 22. On the other hand, ******** 
200 is provided with the photodetector 30, the band-pass filter 31, the transmit power amplifier 
32, the antenna shared device 33, the transmitting antennas 40, the head amplifier 34, the 
composing device 35, the local oscillation signal generator 36, and the laser diode 37. 
[0028]In the main base station 1 00, after carrying out FM modulation of FM modulator 1 0 with 
the baseband signal into which the carrier signal of the frequency fs is inputted from an external 
device, it outputs the FM signal after FM modulation to the composing device 1 2. The composing 
device 12 compounds the FM signal inputted and the local oscillation signal of the sine wave of 
the frequency fl (fl>fs) generated with the local oscillation signal generator 11, and outputs the 
composite signal concerned to the laser diode 13. The laser diode 13 has nonlinear electrical and 
electric equipment and light transfer characteristics, and the electrical and electric equipment 
and light conversion carry out the composite signal inputted using the above-mentioned transfer 
characteristic, The lightwave signal after the conversion concerned by which intensity 
modulation was carried out with the above-mentioned composite signal is outputted to fiber 
optic cable FC1, and the lightwave signal concerned is transmitted to the photodetector 30 in 
******** 200 by this via fiber optic cable FG1. Since the laser diode 13 has the electrical and 
electric equipment and light transfer characteristics nonlinear as mentioned above, here the 
lightwave signal concerned, Electrical signals, such as an FM signal of the carrier frequency fs, a 
local oscillation signal of the frequency fl, an FM signal (henceforth a radio FM signal) of 
frequency (fl+fs), and an FM signal of frequency (fl-fs), are included. 

[0029]Detect the lightwave signal which the photodetector 30 was transmitted via fiber optic 
cable FC1, and was inputted in ******** 200, and Light, after carrying out electrical conversion, 
The electrical signal after the conversion concerned is outputted to the transmit power amplifier 
32 via the band-pass filter 31 which mainly passes only the radio FM signal ingredient of 
frequency (fl+fs). The transmit power amplifier 32 carries out power amplification of the inputted 
radio FM signal of frequency (fl+fs), outputs it to the transmitting antennas 40 via the antenna 
shared device 33, and the radio FM signal concerned is turned to the transmitting antennas 41 of 
the moving terminal office 300, and it carries out wireless transmission. 
[0030]In the laser diode 13 of the main base station 100 here the FM signal of the carrier 
frequency fs, Rise conversion can be carried out to the radio FM signal of higher frequency using 
the local oscillation signal of the frequency fl which was both compounded and was inputted, By 
carrying out zone wave filtration of the radio FM signal after frequency conversion with the 
band-pass filter 31 of ******** 200, the radio FM signal concerned can be used as a 
transmitting radio signal to the moving terminal office 300. That is, the laser diode 13 is used not 
only as the electrical and electric equipment and a light-transforming element but as a mixer for 
high frequency. Therefore, the radio FM signal which has a predetermined radio frequency used 
as the above-mentioned transmitting radio signal can be easily generated by setting up suitably 
the carrier frequency fs and the frequency fl of a local oscillation signal. 
[0031]On the other hand, the radio FM signal of frequency (fl+fs+fd) transmitted towards the 
transmitting antennas 40 of ******** 200 from the transmitting antennas 41 of the moving 
terminal office 300 is inputted into the composing device 35 via the antenna shared device 33 
and the head amplifier 34, after being received by the transmitting antennas 40. Here, the radio 
FM signal transmitted from the moving terminal office 300 is a signal acquired by carrying out 
frequency conversion of the carrier signal of the frequency fs to the above-mentioned radio 
frequency (fl+fs+fd) after FM modulation is carried out with a baseband signal. 
The frequency fd is a transmission-and-reception-frequency interval in the wireless circuit of 
******** 200 and the moving terminal office 300. 

The composing device 35 compounds the inputted radio FM signal and the local oscillation signal 
of frequency (fl+fd) generated and inputted with the local oscillation signal generator 36, and 
outputs the composite signal concerned to the laser diode 37. The laser diode 37 has nonlinear 
electrical and electric equipment and light transfer characteristics, and the electrical and electric 
equipment and light conversion carry out the composite signal inputted using the above- 
mentioned transfer characteristic, The lightwave signal after the conversion concerned by which 
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intensity modulation was carried out with the above-mentioned composite signal is outputted to 
fiber optic cable FC2, and the lightwave signal concerned is transmitted to the photodetector 20 
in the main base station 100 by this via fiber optic cable FC2. Since the laser diode 37 has the 
electrical and electric equipment and light transfer characteristics nonlinear as mentioned above, 
here the lightwave signal concerned, The radio FM signal of frequency (fl+fs+fd), and the local 
oscillation signal of frequency (fl+fd), Electrical signals, such as an FM signal of frequency 
{(fl+fs+fd)-(fl+fd)=fs} and a radio FM signal of frequency {(fl+fs+fd)+(fl+fd)=2 fl+fs+2fd}, are 
included. 

[0032]Detect the lightwave signal which the photodetector 20 was transmitted via fiber optic 
cable FC2, and was inputted in the main base station 100, and Light, after carrying out electrical 
conversion, The electrical signal after the conversion concerned is outputted to FM demodulator 
22 via the band-pass filter 21 which mainly passes only the FM signal ingredient of the frequency 
fs. FM demodulator 22 processes FM recovery to the inputted FM signal, and restores to it and 
outputs a baseband signal. 

[0033]Here the radio FM signal of frequency (fl+fs+fd), Down conversion can be carried out to 
the FM signal of lower frequency using the local oscillation signal of frequency (fl+fd) which was 
both compounded and was inputted in the laser diode 37 of ******** 200, After carrying out 
zone wave filtration of the FM signal after frequency conversion with the band-pass filter 21 of 
the main base station 1 00, a baseband signal can be acquired by carrying out FM recovery. That 
is, the laser diode 37 is used not only as the electrical and electric equipment and a light- 
transforming element but as a mixer for high frequency. 

[0034] Drawing 4 is a graph which shows the example of the characteristic of the power level of 
the electrical signal included in the lightwave signal over the power level of the electrical signal 
inputted outputted in the laser diode 13 of the main base station 100 of the 1st example. Each 
preset value at the time of measurement of this characteristic is as follows. 
Frequency fs of the carrier signal inputted = frequency fl=4GHz of the local oscillation signal 
inputted 0.9 GHz, bias current Id=35mA of the laser diode 13 [0035]lt turns out that it is 
contained in the lightwave signal outputted from the laser diode 13, and the signal of frequency 
(fl+fs) and the signal of frequency (fl-fs) are included after frequency conversion as an electrical 
signal outputted from the photodetector 30 so that clearly from drawing 4 . 
[0036]In the lightwave transmission system for radio links of the 1st example constituted as 
mentioned above, Since the main base station 100 and ******** 200 are connected using fiber 
optic cable FC1 and FC2, the radio wave interference to the wireless circuit set up between 
******** 200 and the moving terminal office 300 from the radio-link system concerned can be 
lost. Since the radio frequency in the wireless circuit set up between ******** 200 and the 
moving terminal office 300 by setting up suitably the carrier frequency fs and the local oscillation 
frequency fl by the main base station 100 side can be set up arbitrarily, For example, there is an 
advantage that the radio frequency in two or more microcell zones formed of two or more 
******** 200, respectively can be set up easily. 

[0037]In ******** 200, since it does not have the signal processor of a baseband signal, the 
composition of ******** 200 concerned can be miniaturized and economized, and ******** 200 
concerned can be installed in a smaller space. Therefore, it becomes possible to install many 
walkie-talkies for each radio channel in each microcell zone by the predetermined installing 
space of ******** 200. 

[0038]The stability of the frequency of the radio FM signal transmitted from ******** 200, 
Since it is determined by the stability of the frequency fs of the carrier signal generated within 
FM modulator 10, and the stability of the local oscillation signal of the frequency fl generated 
with the local oscillation signal generator 11, By raising the stability of the oscillating frequency 
of the carrier wave signal generator in FM modulator 10 in the main base station 100, and the 
stability of the oscillating frequency of the local oscillation signal generator 11, the stability of 
the frequency of the high frequency signal easily used as a sending signal in a wireless circuit 
can be raised. 

[0039]In the above example [ 1st ], although only one ******** 200 and the one moving terminal 
office 300 are shown, not only this but ******** 200 and two or more moving terminal offices 
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300 of plurality respectively may be provided. 

[0040]<2nd example> drawing 2 is a block diagram of the lightwave transmission system for radio 
links which is the 2nd example concerning this invention. 

[0041 ]The lightwave transmission system for radio links of this 2nd example, In [ have the main 
base station 101 and ******** 201, and ] the laser diode 13t in the main base station 101 as 
compared with the 1st example, While generating the 2nd higher harmonic signal of the local 
oscillation signal of frequency 2fl using nonlinear its electrical and electric equipment and light 
transfer characteristics, In [ mix the 2nd higher harmonic signal concerned and FM signal of the 
carrier frequency fs, generate the radio FM signal of frequency (2 fl+fs), transmit a lightwave 
signal including these electrical signals to ******** 201, and ] ******** 201, While carrying out 
zone wave filtration of the radio FM signal of frequency (2 fl+fs) and using it as a transmitting 
radio signal to the moving terminal office 300 with the band-pass filter 38, It is characterized by 
carrying out zone wave filtration of the 2nd higher harmonic signal of the above-mentioned local 
oscillation signal with the band-pass filter 39, and using the radio FM signal which received the 
2nd harmonics of the above-mentioned local oscillation signal concerned which carried out zone 
wave filtration as a local oscillation signal for carrying out down conversion. Hereafter, a point of 
difference with the 1st example is explained. 

[0042]The laser diode 13t has nonlinear electrical and electric equipment and light transfer 
characteristics, and, in the electrical and electric equipment and light conversion, the FM signal 
of the carrier frequency fs and the local oscillation signal of the frequency fl carry out the 
composite signal compounded and inputted using the above-mentioned transfer characteristic. 
The lightwave signal after the conversion concerned by which intensity modulation was carried 
out with the above-mentioned composite signal is outputted to fiber optic cable FC1, and the 
lightwave signal concerned is transmitted to the photodetector 30 in ******** 201 by this via 
fiber optic cable FC1. Here, the bias voltage and the signal level of the composite signal inputted 
are adjusted so that the signal level of the 2nd higher harmonic signal of the local oscillation 
signal within the electrical signal with which the laser diode 13t is contained in the above- 
mentioned lightwave signal may serve as the maximum in general. Since the laser diode 13t has 
the electrical and electric equipment and light transfer characteristics nonlinear as mentioned 
above, the lightwave signal which is a basis of this state and is outputted from the laser diode 
13t, The FM signal of the carrier frequency fs, the local oscillation signal of the frequency fl, and 
the 2nd higher harmonic signal of the local oscillation signal of frequency (2fl), Electrical signals, 
such as an FM signal of frequency (fl+fs), an FM signal of frequency (fl-fs), an FM signal 
(henceforth a radio FM signal) of frequency (2 fl+fs), and an FM signal of frequency (2 fl-fs), are 
included. 

[0043]Detect the lightwave signal which the photodetector 30 was transmitted via fiber optic 
cable FC1, and was inputted in ******** 201, and Light, after carrying out electrical conversion, 
While outputting the electrical signal after the conversion concerned to the transmit power 
amplifier 32 via the band-pass filter 38 which mainly passes only the radio FM signal ingredient 
of frequency (2 fl+fs), It outputs to the composing device 35 via the band-pass filter 39 which 
mainly passes only the 2nd higher harmonic signal component of the local oscillation signal of 
frequency 2fl. The transmit power amplifier 32 carries out power amplification of the inputted 
radio FM signal of frequency (2 fl+fs), outputs it to the transmitting antennas 40 via the antenna 
shared device 33, and the radio FM signal concerned is turned to the transmitting antennas 41 of 
the moving terminal office 300, and it carries out wireless transmission. 

[0044]Rise conversion of both the FM signals of the carrier frequency fs can be carried out to 
the radio FM signal of higher frequency here using the 2nd higher harmonic signal of the local 
oscillation signal compounded and inputted in the laser diode 13t of the main base station 101, 
By carrying out zone wave filtration of the radio FM signal after frequency conversion with the 
band-pass filter 38 of ******** 201, the radio FM signal concerned can be used as a 
transmitting radio signal to the moving terminal office 300. That is, the laser diode 13t is used as 
the harmonic generator and the mixer for high frequency of the electrical and electric equipment 
and not only a light-transforming element but a local oscillation signal. Therefore, the radio FM 
signal used as the above-mentioned transmitting radio signal can be easily generated by setting 
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up suitably the carrier frequency fs and the frequency fl of a local oscillation signal. 
[0045]After the radio FM signal of frequency [2 fl+fs';fs' =fs+fd (transmission-and-reception- 
frequency interval)] transmitted towards the transmitting antennas 40 of ******** 201 from the 
transmitting antennas 41 of the moving terminal office 300 was received by the transmitting 
antennas 40 on the other hand, It is inputted into the composing device 35 via the antenna 
shared device 33 and the head amplifier 34. Here, the radio FM signal transmitted from the 
moving terminal office 300 is a signal acquired by carrying out frequency conversion of the 
carrier signal of frequency fs' to the above-mentioned radio frequency (2fl+fs') after FM 
modulation is carried out with a baseband signal. The composing device 35 compounds the 
inputted radio FM signal and the 2nd higher harmonic signal of the local oscillation signal of 
frequency 2fl inputted from the band-pass filter 39, and outputs the composite signal concerned 
to the laser diode 37. The laser diode 37 has nonlinear electrical and electric equipment and light 
transfer characteristics, and the electrical and electric equipment and light conversion carry out 
the composite signal inputted using the above-mentioned transfer characteristic, The lightwave 
signal after the conversion concerned by which intensity modulation was carried out with the 
above-mentioned composite signal is outputted to fiber optic cable FC2, and the lightwave signal 
concerned is transmitted to the photodetector 20 in the main base station 101 by this via fiber 
optic cable FC2. Since the laser diode 37 has the electrical and electric equipment and light 
transfer characteristics nonlinear as mentioned above, here the lightwave signal concerned, 
Electrical signals, such as a radio FM signal of frequency (2fl+fs), a local oscillation signal of 
frequency 2fl, an FM signal of frequency {(2fl+fs') -2 fl=fs'j, and a radio FM signal of frequency 
{(2fl+fs') +2fl=4fl+fs'}, are included. 

[0046]Detect the lightwave signal which the photodetector 20 was transmitted via fiber optic 
cable FC2, and was inputted in the main base station 101, and Light, after carrying out electrical 
conversion, The electrical signal after the conversion concerned is outputted to FM demodulator 
22 via the band-pass filter 21 which mainly passes only the FM signal ingredient of frequency fs'. 
FM demodulator 22 processes FM recovery to the inputted FM signal, and restores to it and 
outputs a baseband signal. 

[0047]Here the radio FM signal of frequency (2fl+fs'), Down conversion can be carried out to the 
FM signal of lower frequency using the local oscillation signal of frequency 2fl compounded and 
inputted [ in / both / the laser diode 37 of ******** 201 ], After carrying out zone wave 
filtration of the FM signal after frequency conversion with the band-pass filter 21 of the main 
base station 101, a baseband signal can be acquired by carrying out FM recovery. That is, the 
laser diode 37 is used not only as the electrical and electric equipment and a light-transforming 
element but as a mixer for high frequency. 

[0048] Drawing 5 is a graph which shows the example of the characteristic of the power level of 
the electrical signal included in the lightwave signal over the power level of the electrical signal 
inputted outputted in the laser diode 13t of the main base station 101 of the 2nd example. Each 
preset value at the time of measurement of this characteristic is as follows. 
Frequency fs of the carrier signal inputted = frequency fl=4GHz of the local oscillation signal 
inputted 0.9 GHz, bias current Id=35mA of the laser diode 13t [0049]It turns out that it is 
contained in the lightwave signal outputted from the laser diode 13t, and the signal of frequency 
(2 fl+fs), the signal of frequency (2 fl-fs), and the signal of frequency 2fl are included after 
frequency conversion as an electrical signal outputted from the photodetector 30 so that clearly 
from drawing 5 . 

[0050]The lightwave transmission system for radio links of the 2nd example constituted as 
mentioned above, Since it is not necessary to form the local oscillation signal generator 36 in 
******** 201 as compared with the 1st example while having the same effect as the 1st 
example, the composition of ******** becomes easy and the miniaturization and economization 
can be attained. 

[0051]In the above example [ 2nd ], in the laser diode I3t in the main base station 101, while 
generating the 2nd higher harmonic signal of the local oscillation signal of frequency 2fl using 
nonlinear its electrical and electric equipment and light transfer characteristics, In [ mix the 2nd 
higher harmonic signal concerned and FM signal of the carrier frequency fs, generate the radio 
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FM signal of frequency (2 fl+fs), transmit a lightwave signal including these electrical signals to 
******** 201, and ] ******** 201, While carrying out zone wave filtration of the radio FM signal 
of frequency (2 fl+fs) and using it as a transmitting radio signal to the moving terminal office 300 
with the band-pass filter 38, Zone wave filtration of the 2nd higher harmonic signal of the above- 
mentioned local oscillation signal is carried out with the band-pass filter 39, and the radio FM 
signal which received the 2nd harmonics of the above-mentioned local oscillation signal 
concerned which carried out zone wave filtration is used as a local oscillation signal for carrying 
out down conversion. However, this invention may use other higher harmonic signals, such as the 
3rd, 4th, 5th, or 6th higher harmonic signal of a local oscillation signal, instead of the 2nd higher 
harmonic signal of not only this but a local oscillation signal. 

[0052]In the above example [ 2nd ], although only one ******** 201 and the one moving 
terminal office 300 are shown, not only this but ******** 201 and two or more moving terminal 
offices 300 of plurality respectively may be provided. 

[0053]<3rd example> drawing 3 is a block diagram of the lightwave transmission system for radio 
links which is the 3rd example concerning this invention. 

[0054]The lightwave transmission system for radio links of this 3rd example, The main base 
station 102 and three ******** 200a, 200b, and 200c which only a predetermined distance 
separated and were provided from the main base station 102, respectively, The six fiber optic 
cables FC11 thru/or FC13 for connecting the main base station 102 and each ******** 200a, 
200b, and 200c, FC21 to FC23, It comprises the moving terminal office 300a connected with 
******** 200a via a wireless circuit, the moving terminal office 300b connected with ******** 
200b via a wireless circuit, and the moving terminal office 300c connected with ******** 200c 
via a wireless circuit. 

[0055]In the main base station 102, each FM modulators 10a, 10b, and 10c, each local oscillation 
signal generators 1 1a, 11b, and 11c, and each composing devices 12a, 12b, and 12c operate like 
them of the 1st example. Each laser diodes 10a, 10b, and 10c answer the composite signal 
inputted, operate like them of the 1st example, generate each lightwave signal which has the 
mutually different 1st thru/or the 3rd wavelength, and output it to the photosynthesis machine 
60, respectively. Subsequently, after the photosynthesis machine 60 carries out wavelength 
multiplexing composition of the three inputted lightwave signals, The multiplexed light signal after 
multiplex composition is transmitted to the optical branching circuit 71 established in ******** 
200a via the light amplifier 61 for compensating the multiplexing loss of the photosynthesis 
machine 60, and the loss of each fiber optic cable FC11, FC12, and FC13, and fiber optic cable 
FC11. 

[0056]While the optical branching circuit 71 carries out selection wave filtration of the lightwave 
signal which has the 1st wavelength among the inputted multiplexed light signals and outputs it 
to ******** 200a in ******** 200a, It transmits to the optical branching circuit 72 in which 
each lightwave signal which has the 2nd and the 3rd wavelength is formed by ******** 200b via 
fiber optic cable FC12. 

[0057]******** 200a performs the processing same about the inputted lightwave signal as 
******** 200 of the 1st example. Here, a wireless circuit is set up like the 1st example between 
the transmitting antennas 40a of ******** 200a, and the transmitting antennas 41a of the 
moving terminal office 300a. A lightwave signal including the information on the radio signal 
received by ******** 200a is outputted to the photosynthesis machine 81. The photosynthesis 
machine 81 carries out wavelength multiplexing of the lightwave signal transmitted via fiber optic 
cable FC22 from the photosynthesis machine 82 of ******** 200b so that it may mention later, 
and the lightwave signal outputted from ******** 200a, and compounds it, The compounded 
multiplexed light signal is transmitted to the optical distributor 63 of the main base station 102 
via the light amplifier 62 for compensating fiber optic cable FC21 and the spectral separation 
loss of the optical distributor 63, and the loss of each fiber optic cable FC21, FC22, and FC23. 
[0058]In ******** 200b, the optical branching circuit 72 transmits the lightwave signal which has 
the 3rd wavelength to ******** 200c via fiber optic cable FC13 while it carries out selection 
wave filtration of the lightwave signal which has the 2nd wavelength among the inputted 
multiplexed light signals and outputs it to ******** 200b. 
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[0059]******** 200b performs the processing same about the inputted lightwave signal as 
******** 200 of the 1st example. Here, a wireless circuit is set up like the 1st example between 
the transmitting antennas 40b of ******** 200b, and the transmitting antennas 41b of the 
moving terminal office 300b. A lightwave signal including the information on the radio signal 
received by ******** 200b is outputted to the photosynthesis machine 82. The photosynthesis 
machine 82 carries out wavelength multiplexing of the lightwave signal transmitted via fiber optic 
cable FC23 from ******** 200c so that it may mention later, and the lightwave signal outputted 
from ******** 200b, and compounds it, The compounded multiplexed light signal is transmitted 
to the photosynthesis machine 81 of ******** 200a via fiber optic cable FC22. 
[0060]******** 200c performs the processing same about the lightwave signal transmitted via 
fiber optic cable FC13 as ******** 200 of the 1st example. Here, a wireless circuit is set up like 
the 1st example between the transmitting antennas 40c of ******** 200c, and the transmitting 
antennas 41c of the moving terminal office 300c. A lightwave signal including the information on 
the radio signal received by ******** 200c is transmitted to the photosynthesis machine 82 of 
******** 200b via fiber optic cable FC23. 

[0061]In the main base station 100, the optical distributor 63 distributes each lightwave signal 
which has transmitted mutually different wavelength according to wavelength, and outputs it to 
each photodetectors 20a, 20b, and 20c. The lightwave signal outputted and transmitted from 
******** 200a is outputted to the photodetector 20a here, the lightwave signal outputted and 
transmitted from ******** 200b is outputted to the photodetector 20b, and the lightwave signal 
outputted and transmitted from ******** 200c is outputted to the photodetector 20c. Each 
photodetectors 20a, 20b, and 20c, each band-pass filters 21a, 21b, and 21c, and each FM 
demodulators 22a, 22b, and 22c operate like them of the 1st example. 

[0062]In the 3rd example constituted as mentioned above, since the light amplifiers 61 and 62 
are formed in order to compensate an above-mentioned loss, the area in which ******** 200a, 
200b, and 200c can be accommodated is substantially expandable. 

[0063]In the above example [ 3rd ], when using 1 set of transmission and reception frequency in 
each ******** 200a, 200b, and 200c, respectively, the baseband FM signal transmitted may be a 
signal with which Time Division Multiplexing of two or more baseband signals was carried out. 
When using two or more transmission and reception frequency of a group in each ******** 
200a, 200b, and 200c, respectively, the baseband FM signal transmitted may be a signal with 
which frequency multiplexing of two or more baseband signals was carried out. 
[0064]In the above example [ 3rd ], the main base station 100 of the 1st example is applied to 
the main base station 102, and ******** 200a, 200b, and 200c have the same composition as 
******** 200 of the 1st example. However, this invention may apply the main base station 100 
of the 2nd example not only to this but to the main base station 102, and ******** 200a, 200b, 
and 200c may be constituted so that it may have the same composition as ******** 200 of the 
2nd example. 

[0065]In the 1st thru/or the 3rd example beyond <other examples>, although FM modulators 10, 
10a, 10b, and 10c are used, this invention may use the modulator of other modulation methods, 
such as not only this but the FSK modulator. 

[0066]In the above the 1st and 2nd example, wavelength multiplexing of each lightwave signal 
which transmits fiber optic cable FC1 and FC2, respectively may be carried out, and it may 
transmit using one fiber optic cable. 
[0067] 

[Effect of the Invention]According to the lightwave transmission system for radio links according 
to claim 1 applied to this invention as explained in full detail above. A main base station and 
******** which only a predetermined distance separated and was provided from the above- 
mentioned main base station, Are the optical transmission line which connects the above- 
mentioned main base station and the above-mentioned ******** the lightwave transmission 
system for radio links which it had, and the above-mentioned main base station, The modulation 
means which modulates the carrier signal which has predetermined frequency with the 
information signal into which it is inputted, and outputs a modulating signal, It has a signal 
generation means which generates the local oscillation signal which has predetermined 
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frequency, and the nonlinear electrical and electric equipment and light transfer characteristics, 
The modulating signal outputted from the above-mentioned modulation means, and the local 
oscillation signal generated by the above-mentioned signal generation means, So that the above- 
mentioned modulating signal and the above-mentioned local oscillation signal may be mixed using 
the electrical and electric equipment and the light transfer characteristics of the above- 
mentioned non-linearity and the signal of at least one mixed frequency ingredient between the 
above-mentioned modulating signal and the above-mentioned local oscillation signal may arise. 
Have an electric light converting means which outputs the electrical and electric equipment and 
the lightwave signal which carries out light conversion and includes the signal of the above- 
mentioned mixed frequency ingredient to the above-mentioned optical transmission line, and the 
above-mentioned ********, The light and the electrical transducing means which outputs light 
and the electrical signal which carries out electrical conversion and includes the signal of the 
above-mentioned mixed frequency ingredient for the lightwave signal transmitted via the above- 
mentioned optical transmission line from the above-mentioned electric light converting means, 
the account of the upper by which wave filtration was carried out by the wave filtration means 
which carries out zone wave filtration of the signal of the mixed frequency ingredient beforehand 
decided among the electrical signals outputted from the above-mentioned light and electrical 
transducing means, and the above-mentioned wave filtration means — it has a transmitting 
means which carries out wireless transmission of the signal of the mixed frequency ingredient 
decided beforehand. 

[0068]Therefore, since the above-mentioned main base station and the above-mentioned 
******** are connected using the above-mentioned optical transmission line, the radio wave 
interference to the wireless circuit set up between the above-mentioned ******** and a 
terminal station from the radio-link system concerned can be lost. Since the radio frequency in 
the wireless circuit set up between the above-mentioned ******** and the above-mentioned 
terminal station by setting up suitably the carrier frequency of the above-mentioned information 
signal and the frequency of the above-mentioned local oscillation signal by the above-mentioned 
main base station side can be set up arbitrarily, For example, the radio frequency in two or more 
microcell zones formed of two or more ********, respectively can be set up easily. 
[0069]tn the above-mentioned ********, since it does not have the signal processor of the 
above-mentioned information signal, the composition of the above-mentioned ******** can be 
miniaturized and economized, and the ******** concerned can be installed in a smaller space. 
Therefore, it becomes possible to install many walkie-talkies for each radio channel in each 
microcell zone by the predetermined installing space of the above-mentioned ********. 
[0070]The stability of the frequency of the sending signal transmitted from the above-mentioned 
********. Since it is determined by the stability of the frequency of the carrier signal of the 
modulating signal inputted into the above-mentioned electric light converting means, and the 
stability of the frequency of the above-mentioned local oscillation signal, By raising the stability 
of the carrier frequency of the carrier wave signal generator in the above-mentioned main base 
station, and the stability of the oscillating frequency of a local oscillation signal generator, the 
stability of the frequency of the sending signal in a wireless circuit can be raised easily. 
[0071]Again. According to the lightwave transmission system for radio links according to claim 6 
concerning this invention. A main base station and ******** which only a predetermined 
distance separated and was provided from the above-mentioned main base station, Are the 1st 
which connects the above-mentioned main base station and the above-mentioned ********, 
and the 2nd optical transmission line the lightwave transmission system for radio links which it 
had, and the above-mentioned main base station, The modulation means which modulates the 
carrier signal which has predetermined frequency with the 1st information signal into which it is 
inputted, and outputs a modulating signal, It has a signal generation means which generates the 
local oscillation signal which has predetermined frequency, and the nonlinear electrical and 
electric equipment and light transfer characteristics, While answering the local oscillation signal 
generated by the above-mentioned signal generation means and generating at least one higher 
harmonic signal of the above-mentioned local oscillation signal using the electrical and electric 
equipment and the light transfer characteristics of the above-mentioned non-linearity, The 
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higher harmonic signal generated [ above-mentioned ] with the modulating signal outputted from 
the above-mentioned modulation means, So that the signal of at least one mixed frequency 
ingredient between the higher harmonic signals which mixed the higher harmonic signal generated 
[ above-mentioned ] with the above-mentioned modulating signal using the electrical and 
electric equipment and the light transfer characteristics of the above-mentioned non-linearity, 
and were generated [ above-mentioned ] with the above-mentioned modulating signal may arise. 
It has the 1 st electric light converting means that outputs the higher harmonic signal generated 
[ above-mentioned ] by carrying out the electrical and electric equipment and light conversion, 
and the 1st lightwave signal including the signal of the above-mentioned mixed frequency 
ingredient to the 1st optical transmission line of the above, The 1st light and electrical 
transducing means that outputs the higher harmonic signal generated [ above-mentioned ] by 
the above-mentioned ******** carrying out light and electrical conversion of the 1st lightwave 
signal transmitted via the 1st optical transmission line of the above from the 1st electric light 
converting means of the above, and an electrical signal including the signal of the above- 
mentioned mixed frequency ingredient, The 1st wave filtration means that carries out zone wave 
filtration of the signal of one mixed frequency ingredient beforehand decided among the electrical 
signals outputted from the light and the electrical transducing means of the above 1 st, The 2nd 
wave filtration means that carries out zone wave filtration of the one higher harmonic signal 
beforehand decided among the electrical signals outputted from the light and the electrical 
transducing means of the above 1 st, The transmitting means which carries out wireless 
transmission of the signal of the above-mentioned mixed frequency ingredient by which wave 
filtration was carried out by the wave filtration means of the above 1st, The reception means 
which carries out radio receiving of the sending signal which has the predetermined radio 
frequency by which wireless transmission was modulated and carried out with the 2nd 
information signal in the distant office, and outputs an input signal, The above-mentioned higher 
harmonic signal by which wave filtration was carried out by the input signal and the wave 
filtration means of the above 2nd which have nonlinear electrical and electric equipment and light 
transfer characteristics, and are outputted from the above-mentioned reception means, So that 
the signal of at least one mixed frequency ingredient between the higher harmonic signals by 
which mixed the higher harmonic signal by which wave filtration was carried out [ above- 
mentioned ] to the above-mentioned input signal using the electrical and electric equipment and 
the light transfer characteristics of the above-mentioned non-linearity, and wave filtration was 
carried out [ above-mentioned ] to the above-mentioned input signal may arise. It has the 2nd 
electric light converting means that outputs the electrical and electric equipment and the 2nd 
lightwave signal that carries out light conversion and includes the signal of the above-mentioned 
mixed frequency ingredient to the 2nd optical transmission line of the above, The 2nd light and 
electrical transducing means to which the above-mentioned main base station outputs further 
light and the electrical signal which carries out electrical conversion and includes the signal of 
the above-mentioned mixed frequency ingredient for the 2nd lightwave signal transmitted via the 
2nd optical transmission line of the above from the 2nd electric light converting means of the 
above, The 3rd wave filtration means that carries out zone wave filtration of the signal of the 
2nd mixed frequency ingredient beforehand decided among the electrical signals outputted from 
the light and the electrical transducing means of the above 2nd, It has a demodulation means 
which restores to the signal of the mixed frequency ingredient of the above 2nd by which wave 
filtration was carried out, and outputs the 2nd information signal of the above by the wave 
filtration means of the above 3rd. 

[0072]Therefore, the lightwave transmission system for radio links concerned according to claim 
6 has an above-mentioned effect. Since the above-mentioned higher harmonic signal acquired 
from the above-mentioned main base station by carrying out light and electrical conversion of 
the transmitted lightwave signal for the frequency conversion of the received radio signal is used 
as a local oscillation signal, The composition of the above-mentioned ******** can be simplified 
as compared with the case where the generator made to generate a local oscillation signal in the 
above-mentioned ******** j s formed, and a miniaturization and economization of the above- 
mentioned ******** can be attained by this. Since the harmonic content of the local oscillation 
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signal generated in the above-mentioned main base station is used as a local oscillation signal in 
the above 1 st and the 2nd electric light converting means, the flexibility of setting out of the 
transmission and reception frequency of the wireless circuit between the above-mentioned 
******** and the above-mentioned terminal station can be increased as compared with a 
conventional example. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the lightwave transmission system for radio links which is the 
1 st example concerning this invention. 

ID rawing 2] It is a block diagram of the lightwave transmission system for radio links which is the 
2nd example concerning this invention. 

[Drawing 3] It is a block diagram of the lightwave transmission system for radio links which is the 
3rd example concerning this invention. 

[Drawing 4]It is a graph which shows the example of the characteristic of the power level of the 
electrical signal included in the lightwave signal over the power level of the electrical signal 
inputted outputted in the laser diode of the main base station in the 1st example. 
[D rawing 5] It is a graph which shows the example of the characteristic of the power level of the 
electrical signal included in the lightwave signal over the power level of the electrical signal 
inputted outputted in the laser diode of the main base station in the 2nd example. 
[Description of Notations] 
10 — FM modulator 

11,36 — Local oscillation signal generator, 

12, 35 — Composing device, 

13, 13t, 37 — Laser diode, 

20, 30 — Photodetector, 
22 — FM demodulator 

21, 31, 38, 39 — Band-pass filter 
32 — Transmit power amplifier, 
34 — Head amplifier, 

40, 41 — Transmitting antennas 
100,101 — Main base station, 
200,201 — ********, 
300 — Moving terminal office, 
FC1, FC2 — Fiber optic cable. 
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(57) [Sidj] 




1 

imm\ ixmt* m±mmm^mm 
m^mmmn, 

^at, 10 

tizfos mm* t mm%±^mz x o x%*. § ft 

m^xmrnat^kmrnrnmrnkm^Lm 
mn\t%kHm^mmt*knf&t»'pt£ <hio« 
s^»iab*^oflr-s-j9S4i:si 5 ■ ft»Lx 

±12* • «sas*¥ft«»6ffiA $hz>n%\t #© 5 
Aft* btitzmmmmm^m^mirzm 

c i t -f 5 $M y >^ ffl ft»>* t K 
[»*92] ±MMir> ±!E±£HU^e,0r£©E 
SfcitK^TSit&tifc^Si&Mt^ _h!E±SJfi^-k 30 

mkk, 

* $ ft 5 $ft ft # t ±ffiff a i o T3§£ $ ft 40 

gff ft JbiHJfglslBJgff ©IB©4>4 < t h l o© 

±SES&l&#$#©fi#££tf3l^*±l2fte£» 
KI-tH*t5«^5 • Ml¥at£«;L 

mm% • m&^&frbm%{mmzftixfcm 
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JbfB3ie • «$tf3MH>£> Hit) $ft5«*tf&#© 5 
±IB5»#a t i o T $ ftfc±12M£]5»$#© 

ft Lx-tmrnt ^zmjji-mm^&k m 
ztczbmmbtmmyy*mBm->XTK 

IBftMii ifflttZfR 1 i:IS 2 ©ftfgi£$lS§i 
3f)tOHftftSr^ft51ftS6jfi^#*, A^£ft5ill© 

'ftsit Lx%m%mijtzmi¥fkb> 
i©ft^4^at, 

#**©«£ -ttfEiJMStt&WU ±f2»?Wbtij 
A^5fIfltt±IEf 1 ©fHH8£^a£ iotl 
£<*ftfc» 1 ©if gMff ^ & x ±!B#j»JB©«5 • 

ffi-^-fc Sra^U±!B3EWflr*i±E* 1 ©SSW8Stt# 
b ©IW©'>fc < 1 t> l o©jB^fl»jfoifc^oflr-9-i s 4 C 

5 <fc 5 ic*$a • 3t«* t xmrnsmmftvit 

i©SM-)t»f-at^ii^, 

mm i ©s^ • *««^a*»e,±iB* 1 omm® 

©*-*^*^at, 

6«i-5^l©5&^at, 

±fB^l©6S#ai^J;oT6&$ftfc±E^l©S^ 

m*f&&<Dtgttmm®tzm^SLb* 

htcffifemmmm^tzmmmminLx 
zfemmxtzzmstb. 

tsztizmm^k mm 2 nmm^^ i^x% 

4^fc|2©J|fflIiiffi§ > ±ts^w©s^- 
*^#l4^ffl^T±E§fmi^-i±|Em2©MgPISfi 

t ©ra©'j>fc < 1 1 1 o©^jgsm^^©ii ^-^4 c 

■&tf«2©3tft^*±Ef[2©3te2&»Klrtti^1-5ll 

m^mmmt^ bi^ 

mm 2 ©«s • mm^&frbmm 2 nmrnm 



3 

©ft-l$M^a£, 

±!E$g2©3t • «^$*¥aa»P>ffl*$ii5«$Sft#o 
5 t^fc&fc kitfc^ 2 ©&£ffl$£ofc£©fi#£#$ 

±.m 2 © 3&^a \C J; o T 5« * Jlfc-tlBSS 2 ©g£ 

3£61->^fA, 10 
[»3ftJS4] ±1ES1 £$|2©ft{t^f±fcS#S£it 

5»*« 3 &*©«»]; ^iiei->^A t 
m£, 

1 1 o©iS»KfS*«:!841-$ £ £ tic, .klM^a 
Sr, ±iE«^©m^-^^#ttSrffl^T±IH$lff 

bm%$L$htcMmm%k<Dm'j>t£< t% 10© 30 
jB^naaw^oflnw^^ca ± 5 ic«M • *3e«lt 

±Safi£HRa^£©f8^&£tr^#&±Saft£j^ 

±IH3t ■ «^*¥a^ttj*£it5m^{f^©5 W 
P, Jifc 1 o©fi&ffiam##©^£##5aM- 
35i&^a£, 40 

ffl«*l £ £$K1-5& 1 £ 2 ©3t«lSg £ *{» 

/Jr£©$&&££^5iftSi£{i-§-S\ A^SitSS&l© 
If #ff L T lift f - £ ffl 5 SfS^a £ , 50 



#M5p5-l 4 2 6 4 

4 

¥a£, 

J: o $ ftfcJW WSfiff LX±.m#BM<D 

1 1 mm&mmki-z £ £ ti^ ±.mmm^& 

i> » 6 ffl* $ it 5 llftf £ ±!H35£ $ ftfcfcHRfM- £ 
ir±lE|g4$ityciS«ff^£©rfl© / >^< £t loo 

S£«»*jfc#©ft-i§-#£i:5 i 5 \cm^ • m&lt 

±1B8 l ©«S ■ e>±!BSS l ©ftfestHK 

^tf«^ft#*ffl*t5IB l ©ft • S^&^a£, 

2©6iS^g£, 

±SB|gl©5&¥aicJ:oT6»$itfc±fEiS^HR« 

i&ftm ?r*WiUmt -fh m. £ , 
ffi^ic*sv^Tii2©tt«fs-§-e*p$*i.-cjii»sifss 

itfc0f«©«Hft«a!E«S:*-r5S^ft#Sr«iBSftL-C 
Sit if ^HrfflAI-SSfS £ , 

}] $ it b gff ft # £ ±!BSS 2 © 5&^a J: o x 5R $ 
itfc±IE!6HRffi-§-tS:> ±E^M©«^-?t^# 
tt ^ffl V >T±lBSif ff^ i: ±E^S $ it Itmm £ 
L_h|E§ff ff^- £ ±|E^jS $ JtfcKWStff ^ £ © 
W©'>ft < k 1 1 o©?M-a-l»^©if i 
5 team ■ 3t^L-C±EM^»^^©ff #S:-&tf 

b 2 (om %%±.m 2 ©jteaaiKir m^i-5» 2 © 
m^-mm&kmn, 

±fBB 2 ©«^ ■ %m&8Lfrb him 2 ©3tfe^S§ 

©^•a^m^at, 

±IEB2©3fe • «ft3E*^ad»e.Hi*Sit5«$5ft#© 
±ffiJB3©5R^SIiJ:o-c?>J6Sitfc±IBtS2©jB^ 

ia s«5>©fs^*ffin l T±tsB 2 ©fi?sft#* m * 
i- 5 « m^a t m *. it z t & m ktzmm>?R 



(4) 

5 

[0 0 0 1] 

[St±©fiJffl#»] #389Jtt, ^^i'KMol 

mmmziiYixmgiitztzibm w 

-^&ffl^-cfc2H-5fc»©*Ry 

ffi i/* r A 4 t ©^ibftilff r A irjgffl nrffefclU* 

[0 0 0 2] 

[$*©gffi] ft*©$fjlff ^TAtfc^T, Sffl 
[0 0 0 3] iKffiMi-fc^T^ 

-x^>nm%£mikLxnbtitcmts%xm%$i 

[0 0 04] 

<o$mm z m 5 c t &n l < * 5 1 1 1 k , 

£ft£Jfi^i&®8H-5«l&III*ir5 U afetffc^** 40 

mm t t mmm t mmtzmmm t 

hotc 0 

[0005] Sfc, ±K©^*©v-xrA(c:^v^T, ± 
KifiM t ftX*M b £ tm>r- •ffrtft V £ 

t 'mm t © m<r>m^um^h 3 t v > 5 p B m& 

[0 0 0 6 ] if&W © g WttW±©raH/S4r»ft U ft 50 



#§S¥5-1 4 2 6 4 
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v^-r t fts±fiM b mm Lm y ^ 

[0 0 0 7] 

SStSr#xfcH^y ^fffl^i-^TAtfeot, _h 
#i»^©*£ U ±{E 

swf&a^ ^siifi #t ±fBft mt^mc 

£ £S£ LiEfilf £ ±!BJSSR»«ft ^ t ©W©/> 
* < i % 1 o©S£flaafojfc£©ft#r;&S£ C 5 ± 5 t« 
ft • 3t**UT±IBiS^«»**^©ft#Sr^tf*ff* 

±IEJS^iK»fiK^©m^Sr^tfSftfS#Srffl^-t-53t 

m^mi-^m^wcb, mm^m^tixh®. 

[0008] s/c, *i8Wi-«5»*3®2ia«©iii»y 
hmfeoffltmmtixmbhitft&mb. ±ie± 

^sissff t ©wo* < 1 1 1 KD'M&mmm 
<D^ft±thxb\cn%-%mkLxmu&mfcw. 

■ mnmixmu^isimmom&th 
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zm&t i o T 5R $ ftfc±BJteflSltojt»©ff * 

[0009] Zbk, 4«H£tt$1f^3£*©*MI 

^^©Ettfc'ttffcftTKtt SjfifcfcSJfiMt , ±IE 
fc ±!E^»ifiM t l i !B 2 ©*£ 

*-f5Si«¥at, ^£©flft#«r£1-SSSi©^9538 

t -tfESS l ©ft %%m-fk \z. i. o Tf§4 $ JifclB 1 
©M*M6£fr&£*, ±|E#i»Jg0«$5 ■ *«*«ftt* 
fflv^llEfai #i ±fa* l ©M988jfft^£ 
L±|E^Mf #fc±fEfg 1 ©Mg&Mf-^ ©R!©'>ft 

< 1 1 1 ooift^jBiai^oflr-f ai* c a <t 5 t*^ 

• ft£i*UT±ES£jaft*#£0ft#&£tff$ 1 ©ft 

flr#sr±iais i o*eiasiMitni*+*» i ©m^ • * 
M^it, mmmmx ±!es&i©«^- 

oflr#*^tp«5flr *tffl*t5» i ©ft • 

{§#© 5 *rF©ftit> ibft/cfg 1 ©&£H&#j8£©ff 

ftusfn-ssfe t , ^sk^ths 2 ©'isft 

5Sfl ft ^mB^it LTgff ft ^ffl^t^Sff mi 
k, FJr£©jSRfc£^5B2©M«fiff^-£*4ii- 
53? 2 ©ft ^m^tk k , #i»jg©«$s • ftg$#tt£ 

©ft ^8£¥S tio T3§£ $ ftfc J|$ 2 ©ESW&jgff -!§■ 

mtmrn 2 ©m^siff #t £S£L±fegffft ^ 

i±IB||2©MfB%Sjf-§-i©^©^^< it lo©H 
£lRtjfe£©ft^4i:5 J; 5 • ft^&LT± 
!EiS£BR|Scfi&£©{i-S§-£tt? S& 2 ©ftff-S§-£±f2« 2 

©*(E3i«ttti^i-5^2©«M • mm&tm 

b ±1E3S 2 ©ftfcj£lli&£^ UTte^l $ ftfcfS 2 © 
ftff^£ft • «««*LT±ffi8te«ftSb*#©flr-§-fc 

123! 2 ©)fc • *fc£*m&>&ffl;&$;h,s*Sflr3-©5 
5d*Wc3? 2 ©Ji£ER|!a*£©ffi-J§-«rff#5 
R1-5JB2©5R¥&t, ±IBS&2©5ft¥#£J:oT 
^R$ix/c±EM2©?l^«^©ft^*111LT 
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-tffiB 2 ©tt«^Srta*1-5«iPI¥a £ £ 

[0010] &tc£b\c y s#JS4iE«©aa&y ytm 

i/^AlcfcHT, ±IB*l t$g2©ftff#iiR*#a 

[0011] *»wi-«5»jft55!2«©iaiy^ffl 

10 ©Kftfc'ftlt^TKttb^fcfleStfjMi:, ±IE±SffiM 

m%tzgimMmm±tm%%$i^®k. # 

lo©*mS^#S:l6^i-5i:i:'t>^, ±IE^IS^g^^ 
ateHft«j*#©f& 15 i 5 ■ LT 

±Ba^HjK»fife^©flr#sr^tf3tf(r#*r±ia*easiii 

it, mn^-mm&frbh&mmmmfrLx 
fc&ZMcmwjt ■ m%mvx±mm&mm 

30 ±E3ie ■ m^mm&fab\iijjt!fomm%<D 5 

m-tzm^&k, m?>®.^mz^xm$Mzh 

[0 0 1 2] mwmzmmmmm 

bm^mmmmtixmnbtimmmMk, ±ia.i 

ss§ k mil tc%m y ^ * r a x-fc o t , 

40 ±iE±s*Mfi, m<Dmmz£i-mmtm*, 
Atitshz^i <D-mimx^mLxmmim^m^t 

%L-rz>m%&®Lk, mm<on& - 

kmt%%»E&WL\z.£ ^xm±^titzmmmim- 

fc«#L-C±E*#«©«ft • 3t^#tt%ffl^t±|E 
M988Sfir#©d>*< £ 1 1 o©asHftfl|*ar38t-*-5 

£ £ tic, j:sa«ii?fti»e>ffl*sttsaaifs*i±E 

50 t ^-g-L±fMff £rk -tim^ts htcthmmt %k 
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•fc 5 • M&LT±Ei§££tifcit5PW§-fc± 

Bu^nmimm 1 ©^it -;§-&±iEf& i 
©ftesHMsttf^taas i ©s$ • h 

*, -hlB^SttMfi, ±!2fgl©*^-3iMma^ 
hm l ©#£2&*I&&#LTte8SiifcJIS l ©#£-§• 

^feft^offi#Sr^tf*$S^ #*tb*-T5* l ©ft 
• , ±S2jg l ©ft • SStfEifcf^&ffl 

*$H5«j5fit^©5^ft*ft?>*ifclooa^H» 10 
*^©ft#fc*«5&^5fSl©5»3«fc, ±123! 

i ©ft • sn5*§s^#o 5 w 

M^tm^©fI^-?r*^JifftS^f^i, 
Mt-fcV^T^2©'iaffl-§-T^$HT«Mf§tifc 

±ia?.»*^fci«iiafcflr#t*ja^L±flBfiflrflr*i:± 

$$#:$#©ff-§-^4C5 ± o \cmSS. • 3t3E*UT±fS 

aw-i»aw^©fli*«r*tf* 2 (om^m% 2 © 
fteaiuiicfflAt«*2 ©m« • t« 

±!23ESM2$&(^ ±12f!2©m^-ft'£$^ 
6 ±IEfg 2 ©ftfci£$!S§£^ L-ceS $ *ifcf$ 2 © 
■ «fc£*LT±!ES£fl»»#£©flr#«: 

tmmt^&ftfit6%2 0)%-mnmmtkt, ± 30 

!B»2 • «^»#l£^ffi7j£ix5m$W© 5 
fc&fe bfotc% 2 ©^£^»jc#©{f^£^$^ 
&-f5S&3©5i8^afc, ±f2$g3©5M£icJ:oT 

mw 2 ©'it#ff w?sfc m?Lt^ t 
[0013] §f>t, s**57fa«©«isiy y^ffljte 

TAtS^t, ±IE»1 fc|?2©ft{f-§-fifcft#S£;ft, 
T i*(DMK&B®ZfrLXfcmtsti5zk&!mki- 40 

<5 0 

[0 0 14] 

[f^ffl ] ±iBif 1 fE«©»m y > ? m%&&i/xr 

#<f^T»LT^faffi-§-&tB7JU JiEflHHB 
4¥fttt, BT£©J?a$t&tt5jiS$3&fi«^&fS4t 

# fc ±!2ff iotlt^ ^fc/iaSMft # 50 
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ft iiBMSISMf ^fc &S£L±fBMf *t ±12 
fc ©«!©/>* < fc 1 o©fi£BS«fcJifc# 

$#©ff^£^tfftff^&±Eftfc^$iK!£ffl^-f5 0 
±fB$MI(cfc^T, ±!2ft ■ 

fc^ftfcftii-^ft • «ja«*ux±ffia^«js*fi!i 
ii, ±Eft • aft«»¥a^p)W*$^s*ftflr#© 5 

*>^»fc» & ftfcfi£E«#j*£©fB#&*«5«1- 
5, &v^T\ ±!2SlffMi > ±f26$Mlcj;oT5 

nans**. 

[0015] £t±©J:5K:#ja*iifclll*SllB«©*i 

©•e, ^*«i»yy^s^e.±iH^StfiMtiB*®i© 
is x« $ 5 asanas^ ©ttsws- * < t c k # x 
ts. m±mmwx*±.mm%c>mmmk}i 
tmmmt^ommk «iskks+5 c fc t j: 

"5, JtfB^SaMt±l5ffi*^t©ra-e^$ti5ftjil 

© -C\ fl^.(2WR©ftX»Al:: J: -= T-t fttfh^j* S 
Slfc©^^ ^ p-fe/w^-y t*i»t5Sii»«Sft©K£ 

{f^©ff^agt&^i^Tv^7 l t ev^©T^ ±ts^SfflM 

©*fi!cS:/J^k«»og^bt5 C t t , i 5 ft 
/W'/-y^fclt5#*<Sf-Y>'^/i'©fc©©ililS*!IS:# 

Hiatus. t$b\^ h&ftmmfrbmztizm 

T\ ±SE±SJfiMrt©»2ISftf-l84*©iRai»SE«:© 

%fe£kmmmn%mmo%Mmfcm<D%fe&zm 

©^ffl^*fc^5„ 

[0 0 16] Sfc, ±lBHM2E«c©»y 

gft », ffi^M t *3 v > x ^min^x^m ztixi&M 
it Lx%m%mt>u hiaflr#»^af±. 

L, ±f2SW^^t±J^ ft ^fc±f2 
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ft # t < 1 1 1 o©a^ssc^^©fs#«s 

[0 0 17] Skin, ±!E»#«3iE*©«Si»yy*/B 

AASit5*loflMlfl|#T?«liUT«|lfll#*a* 
U ±|B* 1 ©ft #3§4¥i&li, Fjr£©15iSi:£ 

i ©«« ■ *«*¥a»±, #»©s^ • jtasiMHt* 
t*> i&mmmts. • mmmm^xmm 

k±&t6l<DMMXffl!%k<Dft<D'J?t£< ki> lo«ig 

!E^ffl»^©fi^-*^tfi i (Dftmzmm i 

T, -kEH 1 ©3fe • «*5lE*¥a», ±!fii£ 1 ©S^ • 
-hfBtB 1 ©3fcfc£HS§ Zft L Xfc% £ ft 

m i o*ft ^-sr* • n%mLxmu&mm# 

Stt, -hlBSB 1 ©3fc • «5£*¥Ka»?>ffl;*j3*i$S& 
if -*§-© 5 t^fcfcfc bfotzW, 1 ©&£fl&»fiJt#©{a# 
*TO6St5„ &^T% ±lESfM*tt, ±1EH1© 

MWb^Ti? 2 ©fifftff #?£W;*;hT&i»i£ffi £ftfc 

xm^im^tmrn 2 ©mMft^t *m^l± 
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lESifm-^t ±IE|R 2 ©mMff ©WOfc < k 

% 1 o©»6fliatofc£©fli ^4 c 5 ± 5 i-*^ • * 

g£ LT±EM£JiM$£©lf ^£^t?f! 2 (Dm # 
*£S«2©3tfiSil8Kta*t5o Sfetc. ±E±S 
Jftflfcfc^T. ±32*2©ft ±ESI 

2 ©m • *«*^a^C)±ffi*2 ©Ttesiss^ u 
-ce&£ftfcH2©w§-£ft • *^*tT±fais^ 

±EIS2 05»^atJ:oT*SSiifc±IEJB2 0»^ 
1-5o «±©i5ir1ffig$^cM*93fB^©*ay y 

[0 0 18] Sfe^^iC, ±|Bi**«4|E*©«*yy 
fijS->^rAicfeVNT. »4L<ii, ±E^li^2© 

[0 0 19] ±'IBII*S5|Bt©|5^y y^fflftfeMv' 

• %Wm^^ t , ±SBfl|#«4*a t «t o t*4 $ 
ti/cM^I§fi{f-^IC^#tT±f2^^©«^ • Jt3E* 
30 WttSrfflv^-r_bfE^«55SM'W-S-03^Jfc < i % 1 ocdSH 

mmmkkwm^fitzMm&m-k^, ±.mu 

m'mmmi^^x, m% • f&sM$& 
40 x&m$htc%imzyt • m%%m Lxhmm^&w 

m %<mk'y Aft, ±fgf! 1 * v * L % 3 ©ffffl * 

[0 0 2 0] S/c, Ji|Eft*S6E*©*^y ytWit 
50 fiSlv^rAjcfc'V^Ttt, ±IB±S±fiMt-ia^T, JbE 
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±IEfS#«4^Sfi, fr£©J^iM-f 

*V^, ±|BJS 1 ©«S • 3fe3E*¥ 
Stt, #i^©m^-ft^$#tt£tU ±|Bft#384 

ft < i 1 1 o©i$imffi#$;«£1-5 fc 1 1> t, ±!E« 
©If -^"a tf|g 1 0#ft-8-*:±iBS& 1 ©ftfi&HSgictti 

«^**¥sj±, ±iass i <om% • mv&Sifrb -tis 
WWt^oflr#*^tf«»fli-s-*WALfc«, ±iani 20 
#©ff^&W5>su it, hm205mm*. 

kim 1 ©ft • B^SJMW » Cj ffl/j $ ft 5 SSSff ^© 

*-c«p $ ftx*a^{f $ titcffi fcammm mk* t-r 
$ fifcfifia&ff ^ t £?s£ t ±fesft ft s- t ± 

E ; 5>2S§ti/caHSff-^-i©rs5©^^< it Hol^ 
«SEft^©«^4i:5 «t 5 • ft»LT±12 

fi^ffiSafeSftCff ^SrHrfrlg 2 ©ftff ^-£_t!Eif 2 © 

T, ±!E£ 2 ©ft • S$S£SM?&fi, ±ffltg 2 ©1ft • 40 
ft'X*3»t±fBf52 ©ftfciSUSS*^ LTfc££ft 

tz.m2<D%m*% • mnMmLxhtm^mmum 
©if^-^ttfmaff-^^tti^tfet, ±EH3 05&¥ 
±kb 2 ©ft • nss&if&SLfrb mt> £ftss^ 
ft #© 5 VF©ft© feftfcH 2 ©js^-jsss^©^ 

£$«6$t3 0 &V^\ ±f2«H¥Sfi, -t!Etg3© 
ftfc±EIS 2 ©fi£HttSb*£ 
©fi^&«f§ LT±!2f§ 2 ©flf«^#*W*t5, 

[0021] w±© i. 0 \mj&ztitcmtm 6 Kit©* 
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5. gff£ftfc«i|ff^©Jl|ifM 

vxm^x^5(Dx\ ±.m%mmmc^"XMn%mt 
*m±^m±mmz>t§£^mLxm%m 
mnmi&mmkt&z.htfx$. ^turio-c, ± 

%<Dmm.mm^x\^<Dx\ mmmtm 

t ©Pfl©ilS[e]»©SSff jg»©K^© g ftS 
[0 0 2 2] tSb\L, ft*97|E«©»y ^^m^fE 
tA\c&^X, ff*L<fi, ±|H»1 t % 2 ©ftff f-ft 

&s#a$ftT 1 *©3tfiaawf*^ u-cessns. 

[0 0 2 3] 

[HlfeM] BUT, 0ifiS:#lLT*l6WI-«5mfiMfc 
[0 0 2 4] <ISl©KaM!>Hltt 1 

vmxfohv 

[0025] z.<Dmi<Dmw\<o%my?m%&xk f s 

^fAii, ooi, 0 o*»63fje 

©Kffi^i«tvTiS(tbft/-c^*±te^2 0 0 t, 
M100 t^Sffi^2 0 0 tSrg8tt-t-5fcfe©2*©36 
7r^^-^FCl, FC2i, ^X»^2 0 0 i 
SSiRHUS:^ U-CgS»Six5»ft«*M 3 0 0 

^Fttt («t, mmc&^xBBm-mt, ) t?f 

— iW^-Fl 3^V^T^|fflLT*^JiSi:l-« 

o„ ) *ttF»i©«m#taE*u, ^ll^l©*ff^ 

t*7r-<^-^FC lSr^LT^S*M2 0 0 t 

eststtti-, ^s«M2ooicfcv^T, in ©ft 

• «^mtt-hfBl«FMff 
Mfl ^-*±i1>I Lfc«, WhWm 3 0 0 C i: 

[0 0 2 6] 4fc, ^^»«M2 0 0iC^ a -V^T, #ft«* 

*iW*tt*t1-4 l/- IW*- F3 7 SrfflV^Tft^l 

LTifjffiv^ttlJcK«iftlJc3E**ii.fcFM«# (fit 
T, fi«^FMff^i:V^5„ ) Srttfg 2 ©3tft#J- 
^^L, aS^2©3tff^Srft7r-Y^^-7>FC 2 
Sr^ L TiSifel 1 0 0 iCfg^t L , ±£ffli§j 1 0 0 Icfc 
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/v* 2 1 fc±oT±!Ete«g*FMfi#*ff858U 

[0 0 2 7] HI tgrfJ: 5 fc, 1 0 0 ft, F 

M$»£ lOt, ^8K8jgff lit, 1 
2t, U-f?j*- F13i, 3t*»*2 0t, 
aal7^/^2 1t, FMf«2 2tS:fllx.5 4 - 
^»*M2 0 0ii, 3t*»*3 0t, WKiffil;^ 

3 1 1, ^ts^ii^3 2 1, TVT-r&mz 

3t, ^{17^7+4 Ot, Sffi|^3 4t, 10 
& 3 5 t , MSISMf #*4Sg 3 6 t , L — if^-T ir- 
K3 7 i£{if;?.5o 

[0 0 2 8] iSifiMl 0 OtC&V^T, FM3EPS10 

^-X'<ym$rT*FMgML1t& y FMlItOFM 
ff^^^l 2liffl*t5. &ri»12tt, A/j£ft 
SFMfttt, 18SilIfl4Sl lT^4$ftSM 
»f 1 (f l>f s) OjEa«o«aJ|8Sft#tSr^ 

s 0 w k 1 3 &#m<Dmn • m.wm 20 

Wa-ot, SttJtft^tt, )fc7r^/^-7^FC 1 
»4, *£M&$cf sWFMff^-i, ft$%f \<om% 

lif^h fflftft (f 1 + f s) ©FMfl^ (BUT, 
&il*FMft#t^5 0 ) t, (f 1 - f s) CF 30 

[0 0 2 9] $KifiM2 0 Olrfc'V^, 3tftjBE3S3 0 
II, ft77^'^~7>FCl^bT&££;h/tA7j 

£©SS5ft#«\ ±tl/CHS* (f 1 + f s) 
FMffl-^^«^S:aiM$*5^aii7^/V^3 1 £ 

3 2li, A^SftfcflS* (f l + f s) ©SSl|FM{f 
^«/j±l*ILT7yr^#ffl^3 3^LTSSft7 
yft 4 Oi^Hi^UT, ysft£&FMflr#*9IMfteJ3 40 

3 o o©&g{f7vr7-4 1 tiftitfcaaiaft-^s. 

[0 0 3 0] r C T\ jft£SHftft f s CDF MflT#tt, 
o ocou— ^*^jj--Ki 3icfcv^T, tt> 
i££$£ftTA^ £ftfd^$cf l £»f§fi<f-^£ffl 

'&mmM2 o 0©#*£ilig7 4/1^3 ldAoTWKS 

*>, v- if' ?V 3f— K 1 3 ii, «ft • 3t!E**-7-W£ SO 
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mmf s ts««sff^©.H»skf i trmmfei- 
s i 1 1 j: d , ±iaaflr«aws* 1 4 5 m s 
* **i-5 f m«**** t«4 1 s - 1 *s -e t 

•So 

[0 0 3 1] »ffi*M3 0 OOlgif 7^T + 

4 1^5>^Sifi^2 0 0©^Sff 7^7 + 4 OklftttT 
£ff ^ftSll&S (f 1 + f s + f d) ©mFMjf-?- 
!i£^f7y7T-4 0T*§ff£ft/c!, 7>7+*lig 
3 3Xtf$ffi8lfi*3 4^LT^^3 5lrA7j£ft 
So w^-e, £»«*M3 0 0^&i^£;ft3i&|ftFM 

FM£P3;HfcSL ±SB«i»a»« ( f 1 + f s +.f 

d) t«jft«$*uT#e>*tfc^-§-ca!>9, s«f d 

\mmM 2 0 0 3 0 0 t ©«$|[H]$i}c*> 

1tte£ F Mft-g- 1 , S«B38fiffi-§«4« 3 6 $ ft 

ta^s^es* (f 1 + f d) (Drnmumtz 

+ So K 3 7 H#iRj&0*ft ■ 

Wm.<r)^M^%y T y{AfT-zf^Y c 2 fctttfj u 
^^(CotoT, S*3fcflr-S-tt, *7r^^7-7/WFC 

So cct\ K3 7tt±»oJ:5fc*i» 

ft, iS^i: ( f 1 + f s + f d) ©jS^FMff-^t, M 
RIR (f 1 + f d) ©MMSIftt, »8E% { (f 1 
+ f s + f d) - (f 1 + f d) =f s} ©FMft# 
t, j^^i: { (fi + fs + fd) + (fi + fd) = 

2 f 1 + f s + 2 f d } C0t»FMff^-4 tO«Mf # 

[0 0 3 2] ±S«M1 0 OiO^T, %ttft%2 0 
ft, *7 7+"^7-7/VFC2£^LT{5££tlTA/j 

t©««ff^^, ±tLT«iS*f sOFMlWffl 
^^ai $ * 5 ^J^aii 7 >f /V^ 2 1 Itf? L X F MUM 
^2 2|Cffl^tS„ FM^p^2 2tt, A/j$tlfcFM 

[0033] i^-e, Attlfc (f 1 + f s + f d) 
HFMff^ll, H»i2 0 0©l/— K3 7 
t*5V^T, ttt^fi!c$ixTA/j$ttfc/g« (f 1 + 
f d) ©^ISSft-^S:ffl^-C«fct)<Sv^jSE*©FMft 

ftt©FMff^-^±S*Ml 0 0©^Jgai7^;V^2 
ltj;oT^*5RLfct, FM^Hi-SCtlriU, 

if^+^— K3 7(±, • *^*?-©^4^-f, iS 
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[0 0 3 4] 0411, S&i©&teM0±£ifim 0 0© 
v— f?4*-Yl 3t*jrt5, A#£ft5S$Sfi#© 

©i»©#ratn&©ii 9 Tfe5 0 

A^^tvS»^ff^-©jg»f s = 0. 9GHz, 
A#&ft5MfB38£ft#©l3SSf 1=4 GHz, 
V— f ft j*- Kl 3ffl^7^t$I d=3 5mA 

[00 35] H4ji»6Me>A»*J:5l^ I'-fWt- 10 
Kl 3i^ttl*$*i5*fS#l^4^ *tftS*3 0A> 

( f 1+ f s ) ©If ( f l - f s ) 

[0 0 3 6] £Lk©l 5 WM£ftfcfl 1 ©HJfe^J©* 
^fflftfi^i/^xi^^-cfl, iKi&m o o 
i:^»*M2 0 0i:Sr)l67 7^^^-^FC 1, FC 

1112 o o i^id«*M3 o o i©r R lt'ffi:£$ti5t 
i»lHl»^©«ft : F**rji<-fwi:aiTf#5. 3MM1 20 

0 owemmnmki s tMg&ss&Agftf 1 tftjts 

WR£+S C £ fc <t 5 , ftglfift 2 0 0 k fcWffiJfUm 3 

0 0 km^mfeZhmmmzmzmmwmz 

tt*fcR£t5 5©?, Mxtf, }£$:©$* 

miM2 0 oi^j;o-cmm^§^sism©-7^^o 

[0 0 3 7] 4fc, $SifiM2 0 OiCfc^TIl, 

^ Fft^©ft#&38*£flf *.-o>ft^©-?, SKft 
S« 200 c h &x 30 

«fc!M^fc;*^-*?3#$SifiM2 0 0£H«1- 
SCi^-e#5. »ot, 2 0 0 ©Fif£©ISE 

[0 0 3 8] ^StfS^2 0 0^P,«ft$tlS« 

iH F Mff-§-©ffl&fc©£^fl, F M£M$ lOrttl 

4 £ft3ift»f #©a$ESfe f s ©££££, J5ffi%£ 
ft 5 F M$H$ 1 0 ft ©««f ^§4fg©iW« 40 

(D^festtmrnmimmmi i©im«©s£ 

#i LTffl^5ffilft{i#©Aa£&©££g£ift»S£ 

[0 0 3 9] tt±©|Sl©iafcWt*JV^, lfi©$X 
JftJl2 0 O&tf lfl©#||j48*Ji3 0 0©^£^LT^ 
6*, rftfcR&T, ^ix^'tiSi:fH©^**M2 0 0 
StJ?Sicfi©#S)**® 3 0 0 SrSitT% 

[0 0 4 0] <fs2©H»4>H2tt, *HWIC«5|g 
2 ©£-ffi0ljTifcS«i» y > * M6iWTA»^P y 50 
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[0 0 4 1] C ©«E 2 y>^ffl3tfiSv' 
*tAI1, ±mt&Ml 0 1 i$»ftM2 0 l iSrfc*., 
£ l ©gtdfcflfcfttiE U ±SfflM l 0 1 © u-if^-Y 
PI 3 t *©#iRJB©*fc • #£*#tt 

£^t, flj&%2 f 1 <Dmmmm<D%2^mmt 

HSftf s©FMft#£&fi££-frTflift* (2 f 1 + 
f s) ©2S$|FM{f-§-£|§4£-fr, ^^^©m^ff-^^ 
§tf*lt^«iS2 0 1 lefiigL, $S«2 0 1 
UBl^t, (2 f 1 + f s) ©feSFMff^^ 

3 81dJ;oTffi«5jSLT#»**M3 

0 o^<Dmimma%-kLxm^ t ki>\c, ±mm 
isrst»i 2 AfiSEft %&mmy 4 w 3 9 \zz 

WLbLX^S* BIT, 3!l©ll»^©*@M;:o^T 
[00 4 2] U-f-V-T F 1 3 t fi#i»Jg©«fc • 

%&mmmi&H^xn%-%mLx. ±123-$ 

flT*-e!MtaEli SitfcSttas**©5tfll#Sr3t7 r w 

11, 3t77>f^-^FC l*^fCflHBIU92 0 1 

-Kl 3 til, ±E3tff^!^£ft5m^f^f*J©MS 
«Sft^©£ 2 aWR^ofS^v^/u^lRfeft^i: ft 
*©'W7*«J±Xt£\*$ft5&tffi#© 
fff-wWWSSftS. v-f^V^- Kl 3 tfl± 

x\ z<D^m<Dhkx\ i/— ki 3 ta»&a 

^$tl6^ff^-H, «%Slft«Cf s©FM{f 1 
Kief l©M^ISMf^t, (2 f l) ©MfBH 
Sft-§-©IB2fl5lWjSff#t v fflSi: (f l + f s) ©F 
Mflrat, J^Si: (f 1 - f s) ©FMff-g-i, Jl» 
(2 f l + f s) ©FMlft (J^7, lUFMfl-g-tV^ 
7o ) (2 f 1 - f s) ©FMff-§-ft^©l 

[0 0 4 3] '&mmM2 0 1 lUfc^T, *^«3 0 
11, ft7r^/^-?>FCl£^LT(E££tlTA7j 

t0B^ft-§-^, ±i LTiliSa (2 f 1 + f s) ©« 
aFMff^^0^Sr3il$*5«ii^7^^^3 8 
^LTiiff«7jJi^3 2(-ffl7j1-5itfe(C, ±i 
LTjg»2 f l©^gB«igf9f^|S2«|ltt«#^ 
(D^mm $ *5 ffif«iii@ 7 >f ^ 3 9 LT^tff 
3 5tffl^/1-5 0 StlC, }MSm7jlf*Ill3 2il, A7J 
(2 f l + f s) ©S£fiFM{f*3-£S7jit 
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[0044] c i x\ mm$LM$.m f s © f mii 

iSfiSl 0 i©i— ■? ^-f*-Kl 3 ttSBV^-Cit 

*ffl^T i "9 igv^&ic©*! FMff ^-ICT 
-^ay^itm, AWR£&1fc0fciRFMft 

^■£$»fiM2 0 1 <D%i$,mM7 J Jl'P 3 8\££iX# 
«5«t5Ctl::J:5 x SiMFMff 10 

3 0 0-C0lff«Hff-^tLTfflV^Ci^-e#5 o f 

K 1 3 t ft, Sfc • ftg*** 

^SiUfflV^ lot, ft£&fflft%f s£^gWB 
fiff #0flS# f 1 iSra^tK]ei-5rtli«t!J, _t 
!2£il*S$|{f-*§- t ft 5 MM F M{f 1 164^5 d 

[0 0 4 5]-*, $»S*M 3 0 0 ©^gff TVft 

4 l^P J ^SffiM2 0 l©S§{f 7^x74 OlriftlltT 
Sff [2 f 1 + f s ' ; f s ' = f s + f 20 

r74 0"Cg{f 7^77*^3 3&tfgff 

^I§l3 4^tT^§l3 5^AA$^5o 
#IM*»3 o o»*e>aHB £ft53Sl|FMif^li, 

ftfi 1 (om^ma^z^-x^y Kflr-s-cFM««$ 

ftfcfi, ±!BaiiKJBS» (2 f l + f s ' ) tiSScg 

laFMff-^i, ff«Bil7-f^3 9i»fe ( Wj§Jxfc 
jg«2 f l©M»38Sff#0»2S1iSf&#i:££rit 

So $ & t, u—fM k 3 7 m^m^nM. • * 

£*«H4«:tU A*£ft5£$ff^£±E^MH4£ 

j*«©3tffi^**7 7 -f^^-^/WF C 2 Irffl 

^FC 2^LT±X*M1 0 lrtO*«»#2 0fcfi 
S$ti5 0 u-iW*-K3 7fi±«B©«fc5 

ff#li, iS» (2 f l + f s ' ) ©ftRFMflr-S-i:, 

H« 2 f 1 (D^gB^Mf ft , { ( 2 f 1 + f 40 

s')-2fl = fs'} ©FMjf^-i, Aftlfc { (2 
fl + fs')+2fl=4fl + f s , } OllFM 

[0 0 4 6] ±»ftJBl 0 lfcfcvvt, #tfe88&2 0 
tt, *77-r^^-7 f /VFC2 4r^LT^$tlTA^ 

ft©«$5ft-£&, itLT^fticf s' ©FM{f4§-$# 

2tCffljjt§„ FMlfSts2 2f±, A/J^ilfcF 
MfS^-lr^LTFM^fSroi&aSrffoT, -<-xA> K 50 
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[0 0 4 7] iC-e, (2 f l + f s' ) ©*H 

FM#^IS S 2 0 1© U-if jf— F 3 7 It 

*Sff ± "9 fftV > ft&ft® F Mff #|t / 9 > ^ 

y^- i> ayjfsrtm, ® F Mff 

^immMi o icD^«ai7^/i-^2 nciox^ 

*5fcLfcfc, FMKIPIi-5ctfcJ:5, ^-^yF 
3 7tt 4 • *£***0*fc&-?\ SS»»fflS^« 

[0048] %2 1 0 1 © 

v-if^^-Kl 3 tfc*stf5. A*Sit5««ft* 
©m*^/H-»-r5tli^$^5^f#lc^Six5«^ 

AA*^5*^ftff-^©aft*f s = 0. 9GHz, 
A7J$ti5mMif^-©Jl»f l=4GHz, 
U—f^^-Kl 3 tffl/M77|iI d = 3 5mA 
[004 9] H5*»&W&«»4J:9l!:, i'— 
Kl 3 ti»6ffl**ii5*fll*t^4ii % *«R^3 o 
j8»&ffl#Sii$*$tft*£L-c» HflgRSIttti^ Aft 
ft (2 f l + f s) OflmfliHR (2 f I — f s ) © 
fri§-£:Ei£$:2 f l m^k&ttKZZkfrfrPZe 

[oo5o] &±<D£o\cmi&ztifc%2®mMw<Dm 
2 o i \z&^xmmmt^*.Wi3 6 muzmv 

[00 5 1] £*±©$&2 0!ilfiMfc*i^Tf±, ±S*M 

loirto v-*f?4 1- K l 3 t lc^a^^T, ^©#H 
• 3t3E»#^^S:fflV^T» JS«2 f 1 ©MfSIS 
S^-§-©»2SWR^Sr*4$*5tt't>|c:, mm 

*T^tfc (2 f 1 + f s ) ©Sg$|FMff-5i-£iS4$ 
-Br, r*iC©«^-§-S:'&tf*ft#SrftSS&M2 0 1 1 

fiSU ^S*M2 o i fcfcv^-c, a^ic (2 f i + f 

s) Oft*FMflI#tff«3ii|7^/U^3 8KJ:o-Ct 
«5&UT#a**M3 0 0-©^ff*Mf^i LTffl 
v^Siitlc, ±E^|ggff^©m2^Mf^^ 

ft Ufc±BSflH6Sfil#o« 2 SSWRSr, §ff t/c^« 
F Mfll** ?yy=i>s<-i/3yf6tc ib <Dmu%mt 

M^I8Sff-^©||2amt^0ft^ , 9 M*B?§ 
Sff^-©^3, fE4, m5X(i^6^S{W£^©ffi 

[0 0 5 2] m±©Sl2©g|SW;::fc^T, 1 (@©fi£S 
M2 0 lSU?lf@©Si)S*^3 0 0©^*7f<LTV^ 



(12) 

21 

Rmmmm^m 300 srstf-c t> <t v\ 

[0 0 5 3] <SS3©IU6«i|>H3li, 

[0054] ^©i?3©Sfe$J©iE||y 

*tA|±, ±Sifim0 2i, iSiilMl 0 2^6.^ 

wm^mmmmnxmn bntz 3 fl©ftsi&M 2 

0 0a, 2 0 0 b, 2 00c£, iXffiMl 0 2£#$ 
1112 0 0 a, 2 0 0 b, 2 0 0 c bZWlfatZtclsb 10 
©6*CD^7r-l'^^-^>FC 1 1 3, F 

C2 i75SFC2 3i:, '&%mmi2 o o a tmmmm* 

#LTSN*$ft5£»iB*^3 0 0 a£, ftX*M2 0 

0 b iHS@ii^LTg|i$tl5»ffi*M3 0 0 b 

t, fts»M2 o o c kMmmzfrLx&mtshm 
ii**M3 o o c hfrbm&Zhz. 

[0 0 5 5] ±11110 211^ 

oa, iob, i o c t, mmmmmmi 1 

a , lib, llch 12a, 12b, 12 

c»^l©HM!l^^n&i[^«t»ft1-5„ *fc, # 20 
]s—f?4*— KlOa, 10 b, 1 0 cii, A7j£ft 

s^it #»cjes«f ltis i ©hmj©^?, t mmm 

■C, #£fi!«6 0ttAA3ftfc3ffl©3l^£ifc6£S 

o^SSJci^r-f^^FCi l, fci 
2, FCI 3©a*Srffi«f5fc»©3tl8«S6 1 £ft 
77^^-^FCl 1 £iM.TftSH^ 2 0 0 a \C 

mftbtizmmm 1 teats. 30 

[0 0 5 6] 2 0 0 a fCfc^T, 3fc#ft[e]S§ 7 

1 f±A* £ftfc£Sftff %(D ? hB l ©i£ft£*rt-53fe 

H%*m$t?>$.LXUmMM2 0 0 aliffl*1-5t 

-7>FC 1 2^LT^|E*^2 0 0 b IZLSltfeftS 
*£ft|I|*7 2fcfi2H-<&. 

[0 0 5 7] 2 0 0 a f±, A^ £fotc%\t 

o^Tjg 1 ©H1iM©ftS*M 2 0 0 £ |R]#©&g£ff 
*5. -CT% tt**M2 0 0 a«^ff7yr^4 0 
a fl«M3 0 0 aOlSfI7yrt4 1 a t» 40 

i ©issMt fimztetommtwtizztiSo ft* 
ii2o o aT'^ft tshtcmmt%<ofiim$tsm% 

fi#£#J88 l lrffl^$^5„ 3fc£$i§8 l IX W&t 

/^-7>FC2 2£^LT£&£ft53fefi-§-£ft»S 
12 0 0 a^^tiJ^$n5)tff^£*igfi#atT^ 

K 3t^E«6 3©^jK»*£#3fe7 7'<^^ 

-7>FC2 1, FC2 2, F C 2 3 ^5 
fc£®3fe$i|gSS6 2&^LT3£*jfim 0 2©7fa£S3Sg 50 
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6 3|ifi3Si-5o 

[0 0 5 8] ft*iftM2 0 0 bt:|bW, 3fe#S 

0K 7 2 $ilfc#M*flr #© 5*>l|2©fcft£t 
•t-5*ff^^S^?>j£LTftSfflM2 0 0 bilffl^t6 

*3 0»fiS:^1-5jtft#S:*77-r^^- 
7/VFC 1 3£^LTft*tflM2 0 0 c tfig-f So 
[0 0 5 9] ftSffiM 2 0 0 b \X Xti^fltz%\t^\Z 

■o^-cjs i ©n*M©ft*ffiM 2 o o £ ^at©*Q.a&ff 

Cilf, ft*UWS2 0 0 bWiggff 7 Vft 4 0 
b £, #S)ffi*M3 0 0 bOSSffiT^-f 4 lbt© 

®x%i<Dmmikmm^mmmmfe£tiz>a ft* 

MM 2 o o b x%ii£titzm&ii fofS^lf*! # 

6£51-ft*i&M2 o Oc^e.^r-f^WA'FC 

2 3*#UT^£;h,5ftff#ift£Jfi^2 0 0 b*»fe 

#fi*ff^*7 7^/^-7>FC2 2t^fCft* 
IM2 0 0 a 1 l^H-5 0 

[0 0 6 0] ft*Jti^2 0 Ocli, %7 y 4 ><>r~-7 
FCI 3ft^UTfiaSilfc*fll*toV^T*l©ia(l 
^©ft*itiM2 0 0 t^O&SSrfrftSo ft 

Sifija 2 0 0 c ©a§{f 7 yft40ci, mi9&*m 

3 o o coasMtTyf-f 4 1 c t©M^KSl©SlfiM 

h mm^mmmftWLfeZftZo ummm 2 0 0 c -eg 

ft * iifcl«MS*oflMlt^tf*ff-«-tt*7 7 -f 

7>FC2 3£^LTft*«2 0 0 b©ft3«8 2 
[006 1] 1 0 0 Kfc^T, ##E$&6 3 fi 

fc#ELT«*|&fc&2 0 a, 2 0 b, 2 0 c tffl^f 

5. CCT\ ftSiteM2 o o ai>e»ffl*5iiT€aiSii 

T^fc3tft#fi^ttft«2 0 a tffl*§^ x ft**M2 

o o b«»6ffl*$*ixeaiSiit:§fc*fll#fi*»*» 

2 0btC^$^ ftS±fi^2 0 0 c^&fflASft-Cfc 

JElHSSZOa, 2 0b, 20ct, M«I®7^1- 
^2 la, 2 1b, 2 1 c fc, *FMft»S2 2 a, 2 

2b, 2 2 c ft, % i ©hmw^^Pj t mim^t 

[0 0 6 2] U-t<D£ o im^htzB 3 

^x, m<D&ikmmt2>tc)b\z x 1, 6 

2%WiftX^?><DX\ %mmM2 0 0 a, 2 0 0 b, 2 

So 

[0 0 6 3] m-t©^3©HteM(-fc^-C, #^S±fi^ 
2 00a, 200b, 2 0 0 c iCfc^T^il^ll 1 fi© 

f M^fisfto-t- m^mfimm z tut 

{t%XhiXi>£i\ ±tz, MSM2 0 0 a, 2 0 

ob, 2ooc \c&\^x^i%?ixmkn<DTk%.\mmk 
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[0 0 6 4] K±©& 3 ©gjfeMfcfc^-c, ±Kifijgl 
0 2 luff 1 ©gftfllOiXifiM 1 0 0 U 
12 0 0 a, 200b, 2 0 0 ctt, JRlOHlfi^JOft 
X«2 0 0 £^f ©#$£;£ LT^5 0 Uj9»U4*« 
fc, *!8Wf±citlr|R5>-f, ±»ffiJS l o 2 fcSS 2 ©H 

MM<D±mMf% 1 0 0 £gl U $SifiM 2 0 0 a, 2 

0 0b, 2 0 0 c (4, ^2©^Jg^©^SifiM2 0 0 £ 10 
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